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A CRYSTAL THAT GREW FROM A SEED ... The large crystal in the foreground is an EDT (Ethylene Diamine Tartrate) 
crystal. It started from a seed (a piece of mother crystal) and in three months grew in a slowly cooling solution to the size 
shown. The small plate is cut from a large crystal, then gold-plated for electrical connection and mounted in vacuum. Culti- 
vated EDT crystals can do the same job as quartz in separating the nearly 500 conversations carried by a coaxial circuit. 
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At war’s END, the Bell System 
began to build many more Long 
Distance coaxial circuits. Hun- 
dreds of telephone calls can be 
carried by each of these because 
of electric wave filters, which 
guide each conversation along its 
assigned frequency channel. Key 
to these filters was their fre 
quency-sensitive plates of quartz. 

But there was not enough 
suitable quartz available to build 
all the filters needed. Bell Tele- 
phone Laboratories scientists met 
the emergency with cultivated 


crystals. Years of research en- 
abled them to write the prescrip- 
tion at once — a crystal which is 
grown in a laboratory, and which . 
replaces quartz in these filters. 

Now Western Electric, man- 
ufacturing unit of the Bell Sys- 
tem, is growing crystals by the 
thousands. Many more Long 
Distance telephone circuits, in 
urgent demand, can be built, be- 
cause the scientists of Bell Tele 
phone Laboratories had studied 
the physics and chemistry of 
artificial crystals. 


EXPLORING AND INVENTING, DEVISING AND PERFECTING, FOR CONTINUED IMPROVEMENTS AND ECONOMIES IN TELEPHONE SERVICE 
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As a service to teachers 
of chemistry and gen- 
eral science, Corning 
has prepared another 
in the series of ‘‘kam- 


HENRY CAVENDISH 







ous Names in Chemical History.” 
This time our subject is Sir Henry 
Cavendish, the eccentric and 
wealthy Englishman who contri- 
buted immensely to our early 
knowledge of the composition of 
water. 

Your students will enjoy reading 
this thumbnail sketch of Caven- 
dish’s life and his scientific ac- 
complishments. Write to us today 


on your school letterhead for your 
supply of ““Cavendish—A Famous 
Name in Chemical History.” We'll 
be glad to furnish you with rea- 
sonable quantities of this latest 
edition. 

Reprints of previous issues of 
“Famous Names” are also avail- 
able and include—Joseph Priestly, 
John Dalton, Antoine Lavoisier 
and Louis Pasteur. 


CORNING GLASS WORKS 
TECHNICAL PRODUCTS DIVISION 
CORNING, NEW YORK 
Laboratory Glassware Optical Glass Glass Components 
Glass Pipe Gauge Glasses Lightingware Signalwere 


Sa 


—the mark of Corning Craftsmanship 






LABORATORY GLASSWARE 
... stocked by leading laboratory supply houses 


“PYREX” IS A REGISTERED TRADE-MARK AND INDICATES MANUFACTURE BY CORNING GLASS WORKS, CORNING, N.Y 
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Eimer and Amend’s 


i of LABORATORY REAGENTS 










SHOULD BE IN 
EVERY LABORATORY 


“Laboratory Chemicals” is a valuable 


280 Pages 





reference book containing important facts 6,328 Chemical Listings 

concerning thousands of chemicals and re- 

agents available for laboratory work. 3,248 Cross References 
In a single A-to-Z listing, the chemist 382 “Tested Purity” 

finds the chemical or reagent he requires Reagents 

and in the particular form or purity best en ’ 

suited to his purpose. The chemical sym- able ‘rom ‘comprehensive 

bols are given and, where pertinent, the i oe 

boiling points, melting points, molecular 


weights and other technical data are stated. 


“Laboratory Chemicals” has been widely distributed. If you 
do not find a copy in your laboratory, request one from 
any of the Fisher-E.&A. offices. It is free to laboratories. 


Be e right — include 
more different "items 
than are to be found 
elsewhere. Amon . 
sre ytvigejtnte Rs 

‘ested ty Reagents 
_ which meet A.C.S. spec- 
.ifications. 


aes i ~~ es 


E. and A. Laboratory Chemicals can be obtained from the following: 


Headquarters for Laboratory Supplies 


FISHER SCIENTIFICCO. 3 EIMER ano AMEND 


t., Pittsburgh (19), Pa. 
9 Locust St., St. Louis (3), Mo. New York (14), New York 


In Canada: Fisher entifi -o., | 904 James reet Me 


sreenwich and Morton Streets 





ntreal, Quebec 
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Copies 
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CONCISE 
TEXTS 


*BASIC UNITS IN 
CHEMISTRY 
By Johnston 


Graphically illustrated by dramatic, 
multi-color diagrams, this concise 
text covers the basic school course 
in Chemistry, enriched by complete 
but simply written treatments of new 
topics such as nuclear fission and 
related theory, organic chemistry, 
applied chemistry, etc. May be used 
es a student handbook or co-basal 
text, Ready May 1, 1947. Net School 
Price: 70c. 


\ 
\ 


*BASIC UNITS IN PHYSICS 
By Stewart 


An outstanding concise text, this new book 
covers the fundamentals of the high school 
course in Physics, and may be used as a 
co-basal text or student's handbook. In ad- 
dition to the basic essentials, numerous new 
topics have been included: nuclear fission, 
sadar and radio, jet and rocket propulsion, 
oeronautics, etc. Profusely illustrated with 
multi-color diagrams a viwolizations of 
outstanding quality. Net School Price: 70c. 


*MASTERY UNITS IN PHYSICS 
By Idelson 


This long-accepted and classroom tested concise text 
in Physics has just been revised to include such up-to- 
date material as atomic energy, radar, jet and rocket 
ropulsion, etc. Includes a section on Review of 
equired Experiments and abundant Regents Exam- 


ination papers. Net School Price: 60. 


REPUBLIC 





11S EAST 53rp STREET, 


1947 


A new science dered 


of basic books... 


WORKBOOKS 


*FUNDAMENTAL ACTIVITIES IN BIOLOGY 


By Remley and Hoarer 


This new laboratory manual and workbook consists of a group 
of activities stressing the fundamentals of the 
biology course. 
activity is page referenced to the leading texts. The workbook 
mokes use of both the morphol 
The subject-matter is developed 
questions and by laborator 
in scientific 
with large, clear diagrams and charts. A or B Tests. Teacher's 
Key. Net School Price: 90c. 


high school 
pted for use with any biology text, each 
ical and functional approaches. 
y means of carefully phrased 
activities which train the student 


ocedure a observation. Profusely illustrated 


*FUNDAMENTAL ACTIVITIES IN CHEMISTRY 


By Tedesco and Averbach 


Refreshingly new, this combination laboratory manval 
and workbook contains experiments and exercises 
covering the basic high school course in Chemistry. 
Page references to the leading texts adapt it for use 
with any textbook. Both exercises and experiments 
ere arranged to provide for maximum ease of check- 
ing and —s by the teacher. Profusely illustrated 
with excellent diagrams, it contains many new and 
practical features that will a | to teachers and stu- 
dents. A or B Tests. Teacher's Key. Net School Price: 90c. 


*BASIC CHEMICAL MATHEMATICS: 
\ TYPE PROBLEMS AND ASSIGNMENTS 


By Averboch 


This workbook is designed to develop profi- 
ciency in chemical th tics. Its features 
include: (1) a discussion explaining the prin- 
ciples involved in each kind of problem, (2) 
illustrative exomp! showing the solution 
pattern for each type of problem, (3) practice 
problems grouped in 25 weekly assignments, 
pane and devel to assure mastery. 
eacher’s Key. Net Sc Price: 60c. 





IN PREPARATION: 


* Fundamental Activities in Physics 
¢ Fundamental Activities in General Science 


\ 
\ 
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A time saver for all students ... 


VITALIZED TEXTS 


The VITALIZED SERIES of two-color concise 
texts “put across” the essentials of each sub- 
ject by means of straightforward language, 
effective diagrams, and intelligent organization. 


A VITALIZED book will give every student a 
fuller understanding of his daily work, will pro- 
vide a means of rapid review, will allow more 
time for special projects and enriching experi- 


ences. 


Give your students the full benefit of these 
learning aids this year. Order now or write 


for free examination copics in the subjects you 


teach. 
* 
Vitalized General Science 
Vitalized Chemistry 


Vitalized Physics 
Vitalized General Biclogy 


* 
NET PRICE 75c PER COPY 
384 pages two colors paper bound 
- 


COLLEGE ENTRANCE BOOK COMPANY 


104 Fifth Avenue NEW YORK II. N. ¥. 
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See the New 


CHEMISTRY AND YOU 


For the Latest Information on 


ATOMIC ENERGY 


And the Latest Additions to the 


PERIODIC TABLE 


Read pages 793-806, 339 
Also Just Published 
Learning Guide in Biology 


By Bencu, McAteer, Morris, Downinc 


\ combined biology guide and laboratory manual, containing review practice—with 
a complete, objective testing program furnished under separate cover. A _ practical 
book by experienced teachers. Order now for this year’s use. 


Other Best Sellers 


Chemistry Guide and Laboratory Exercises 

Late Edition. A combined laboratory manual, study guide, and practice program 
with an objective testing program furnished separately. For use with any textbook. 
By G. M. Bradbury and Martin V. McGill. 

Physics Guide and Laboratory Activities 

Late Edition. A combined laboratory manual and study guide with an objective test- 
ing program furnished separately. By Ira C. Davis, University of Wisconsin and 
Clifford Holley, University of Chicago. 

Experiences in General Science (3 Books) 


Late Edition. Study guides with abundant student experiences. For grades 7, 8, 9, 
by Bover, Gordon, Clark, and Shilling. 


LYONS and CARNAHAN 


Chicago Dallas Los Angeles Wilkes-Barre Atlanta New York 
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New and Outstanding Texts 
for Your Science Courses... 





CHEMISTRY FOR OUR TIMES 
By Weaver and Foster 


This new basic high school text emphasizes chemistry for everyday life and 
for the consumer, offering a complete section on Chemistry and Human 
Problems. It presents latest developments, including the results of recent 
industrial research and work on atomic energy. All course of study require- 
ments are fully met. Strong motivation is provided by introductory material 


and interest-topics sequence. 


LABORATORY INTRODUCTION TO 
CHEMISTRY 
By Elbert C. Weaver 











A new laboratory manual for use with Chemistry for Our Times, but usable 
with any standard high school chemistry text. Presents 95 experiments and 


51 workbook exercises dealing with fundamental principles and organized 





in order of progressive difficulty. Experiments are brief. adapted to short 
laboratory periods. A few searching questions follow each experiment. 


SPROUTING YOUR WINGS 
By Bruce H. Guild 


A brief, interesting presentation of the science of aeronautics that can be 
readily understood by average ninth-grade students. Explains the fundamen- 
tal principles of aerodynamics, meteorology, navigation, and the airplane 
engine, and includes material dealing with the social implications of aviation. 
Prepared for the Committee on Experimental Units of the North Central 
Association of Schools and Colleges. 


Write for Further Information 














McGRAW-HILL BOOK COMPANY, INC. 


330 West 42nd Street New York 18, N. Y. 





* 106 THE SCIENCE TEACHER 





THE SCIENCE TEACHER 


Official Journal of 


National Science Teachers Association 
of the United States 


A Scientific and Professional Association 


OFFICERS 


President Regional Vice-Presidents 


Morris Meister 
Bronx High School of Science 
New York, New York 


Vice-President 


Norman R. D. Jones 
5073a Mardel Street 
St. Louis 9, Missouri 


Secretary 
Hanor A. Webb 
George Peabody College 
Nashville. Tennessee 


Treasure) 


Nathan A. Neal 
Board of Education 
Cleveland, Ohio 


Greta Oppe (Southern) 


Ball High School 
Galveston, Texas 


W. Bayard Buckham (Western) 


High School 
50 Buckeye Avenue 
Oakland, California 


Reuben T. Shaw (Eastern) 


North East High School 
Philadelphia, Pennsylvania 


R. W. Lefler (North Central) 


Purdue University 
Lafayette, Indiana 


DIRECTORS 


Arthur ©. Baker, 1950 
Central Association of Science and 
Mathematics Teachers 
Francis Miner, 1950 
Garden Education Section, N. 8. T. A 
Hugh CC. Muldeon, 1950 
Duquesne University Conference for Science 
Teachers in Catholic High Schools 
Leo J. Fitzpatrick, 1948 
New England Physics Teachers Association 


Laurence L. Quill, 1948 
Division of Chemical Fducation American 
Chemical Society 


Merl A. Russell 
National Association of Biology Teachers 


Walter S. Lapp, 1948 


Middle States Association of Science Teachers 


Dwight E. Sollberger, 1948 
American Nature Study Society 


Paul Brandwein, 1949 
New York City Federation of Science Clubs 
Earl Glenn, 1949 
National Association for Research in Science 
Teaching 
Lloyd W. Taylor, 1949 
American Association of Physics Teachers 
Elbert C. Weaver, 1949 
New England Chemistry Teachers Association 
Philip G. Johnson, 1949 
U. S. Office of Education 
Washington, D. C. 
Harold E. Wise, 1949 
University of Nebraska 
Lincoln, Nebraska 
Flisworth Obourn, 1949 
John Burroughs School 
Clayton, Missouri 
Charlotte Grant, 1950 
Oak Park High School 
Oak Park, Illinois 


Science teachers’ organizations are invited to affiliate with the National Science Teachers 
Association. For information write to any officer. 


OCTOBER, 1947 


107 




















Analytical Balance and Weights . 


The Minimum Equipment for the Well Appointed Chemical Laboratory 


























Chis analytical balance is the result of many vears of successtul 

manufacturing. It is a rugged. flat plane instrument perfectly 

suited to student and general laboratory work All extraneous attachments, not 
required for the simpler type of work, have been eliminated, leaving a fine, rugged 
basic instrument with excellent characteristics. 

It is sensitive to 1/10 mg. at full 
200 gram load The case is of sea 
soned polished mahogany with glass 
lop, sides and back and with a coun 
terpoised sliding front door. The knife 
edges and planes are of polished agate 
throughout 

Specify Catalog No. 40220, Analyti 
cal Balance, each $81.25 

The weights are Class 8-2, chromium 
plated with nickel fractionals They 
are contained in a beautifully finished 
case lined with velvet and include a 
pair of plastic tipped forceps 


Catalog No. t2185A 1 me. to 50 


yrams each $20.95 
Catalog No. 12135B 1 me. to 100 
yrams each $22.50 


These balances and weights are cur 
rently available from’ stock Send in 
your order early and avoid disappoint 
ment 


CHICAGO APPARATUS COMPANY 


1735 North Ashland Ave., Chicago 22, Illinois 


Ga) 


CHICAGO APPARATUS COMPANY<= 
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21 ALL NEW UP-TO-DATE 
PHYSIOLOGY 
CHARTS 
By 
DR. A. J. CARLSON 
Professor Emeritus 
Department of Physiology 
| University of Chicago 
—— auetite SSS SC and 
{<== hay Stes E> oe ales | 9 HEALTH HYGIENE, SAF- 
SiS } == Beg cero ETY and FIRST-AID 
Se || a ee CHARTS by EMINENT 
CS Ee: . pe eS SPECIALISTS IN EACH 
Wie Ses BP a PARTICULAR FIELD— 
= Sas) -, 30 CHARTS IN THE SET 
Bese Vi 2 olin a ey Mm EACH CHART 29 x 42 IN- 
dd i| & 70 CHES 
= ee *—_—as " D it " L 3 
Es se ae =| A 128-PAGE TEACHERS’ MAN. 
“¢ Toate _ = iF a? Cw UAL written in non-technical lan- 
ssw |S guage to aid the teacher in pre 
.— a ae ee ee | ETP) senting the IMPORTANT FACTS 
| See ee Bek Sete OF PHYSIOLOGY AND HEALTH, 
ae a leer ttt Thatadis is included. It gives 65 biograph 
<a PRE ETL ical sketches of those who have 
le mado great contributions to the 
p ‘ ae ae progress of medicine and includes 
| BESS a bibliography of 125 sources for 
me | he core 2 teachers’ aids. 80 EXPERIMENTS 
— to be performed by the Teacher 
y or Student are also OUTLINED. 
No. 17 Vision of Set No. 7050 
No. 7050 PHYSIOLOGY CHARTS Set of 30 in Charthead with 
tripod, Per Set $37.50 
No. 7050A PHYSIOLOGY CHARTS Set of 30 in Charthead but 
provided with wall bracket mounting, Per Set $37.50 
No. 7050B PHYSIOLOGY CHARTS Set of 30 in Charthead with 
a heavy. circular, metal base support, Per Set $42.50 
Write for Circular 
W. M. WELCH SCIENTIFIC COMPANY 
Established 1880 
1515 Sedgwick Street Dept. T Chicago 10, Illinois, U.S. A. 
eB ee 
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Proposals of the National Committee on Policies 
in Conservation Education 


N ACCOUNT of the origin, purpose and ac- 
tivities of this committee is appropriate. 
Less than a century ago our natural resources 
seemed inexhaustible. Shortly after the Civil 
War, a group of scientists vainly called atten- 
tion to the wastage of national resources, but 
it was not until 1890 that Congress established 
the first National Forest Preserves, for water- 
shed protection and timber production. 
Today, after the second World War, we are 
keenly aware of the depletion of our forests, 
felt as a shortage, and high cost of building 
materials and paper. Accelerated erosion of 
top soils is rapidly destroying fertility of farm 
lands. Pollution of streams and lakes by sew- 
age and industrial wastes has become a na- 
tional disgrace, a menace to human health 
and a destruction to aquatic life. With many 
of our mineral resources approaching ex- 
haustion, with many species of wild life great- 
ly depleted or rapidly disappearing, we keenly 
that the which 
civilization depends have been dissipated prob- 


realize resources upon our 
ably faster than in any other country in his- 


tory. 


:. OF the avowed objectives of the League 
is “To promote means and opportunities 
for the education of the public with respect 
to such resources and the enjoyment and 
wholesome utilization thereof.” To put this 
effect Board of the 


League in 1945 organized a committee on con- 


idea into the Executive 
servation education, consisting of educators, 
scientists and conservationists, with two pri- 
mary objectives: (1) To formulate the objec- 
tives of a national policy of conservation edu- 
cation, and (2) to devise ways and means by 
which this polic y can become a vital part of 


the school program. 
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JOHN W. SCOTT 


Chairman 
National Committee on Policies 


Three meetings of the committee have been 
held. A progress report was presented before 
a National Convention of the League March 
28, 1946, and published under the title “A 
National Policy of Conservation Education.” 
The substance of this report was presented be- 
fore a meeting of the National Association of 
Biology Teachers, March 30, 1946, and in 
September an article was published in the 
Science Counselor. 

In a recent publication, entitled “Proposals 
for Formulating National Policies in Conser- 
vation Education” the committee has a plan 
of work which is here presented in abbreviated 
form. 


pom the exploitation and misuse of land, 
water, and other natural and human re- 
sources jeopardize the life interest of present 
and future generations in the National Estate, 
the Committee proposes to study, formulate, 
and seek implementation of a coordinated, 
comprehensive program of conservation edu- 
cation. 

The Committee proposes to concern. itself 
under- 
standing of man’s relation to his environment, 
including all natural resources; 2. An under- 
standing of man’s responsibility in cooperat- 
ing with nature to preserve his own desirable 
environment; 3. Universal responsibility of 
citizens to use wisely and preserve natural re- 


with these major objectives: 1. An 


sources for the common good; 4. A realiza- 

tion of the necessity for immediate action. 
To meet these objectives the National Com- 

mittee seeks the cooperation and collaboration 


WI 








of all agencies and individuals interested in 
the formulation of a statement of national pol- 
icy and means for carrying it into effect. The 
committee will not attempt to duplicate the 
work of present agencies and groups, but 
rather to focus attention on programs and 
policies which will promote the most effective 
means of developing conservation education 
at all school levels. 

The National Committee tentatively suggests 
the following general principles for considera- 
tion: 1. Conservation is a theme which should 
have a place in the development of all good 
citizenship, and as such should appear in the 
curriculum of all schools, at all levels. It is 
equally important to both rural and urban 
centers. The essential knowledges and _atti- 
tudes concerning conservation can best be 
integrated into the school curriculum at ele- 
mentary and high school levels. In college and 
professional schools both integration and spe- 
cific courses are required to meet specific 
needs. Coordination and collaboration of ef- 
fort by private and public groups of an educa- 
tional, scientific, conservation and civic char- 
acter, should be emphasized on all levels: 
i.e. local, state, national, and international. 
In view of the urgency of conservation, it is 
essential that programs for the education of 
adults be included so that proper attitudes, 
background and understanding can be de- 
veloped to create the necessary public opinion 
both for sound conservation practices and for 
the support of conservation education as an 
essential part of the schools’ program. 

(2) As a guiding principle conservation 
education may best be based on experiences 
that deal with local realities significant to the 
learner, that recognize the relationship be- 
tween cause and effect, and the need of link- 
ing individual behavior with social responsibil- 
ity. An adequate program must recognize the 
need of integrating the resource-use of differ- 
ent geographic areas, and individuals of dif- 
ferent economic and social success, through 
the employment of various educational pro- 
cedures in the various significant areas of 
human understanding. It also should be rec- 
ognized that conservation education is best 
carried out in a school and community cli- 
mate where there are well-trained teachers and 
leaders interested in the growth and develop- 
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ment of children, sensitive to social needs, and 
provided with the working conditions neces- 
sary for effective, democratic education. 

(3) Adequate emphasis should be placed 
on the wise use of our resources, including all 
the fundamental areas of soil conservation, 
water, all wildlife (both animal and plant), 
forests, grasses, minerals, recreational, scenic. 
and human resources. 

(4) The objectives of conservation educa- 
tion are to create attitudes, background and 
knowledge which will result in action on the 
part of citizens: To protect and maintain 
natural and human resources; to improve 
natural resources by making them more pro- 
ductive; to insure the wise use of natural re- 
sources; and to provide future generations 
with their rightful heritage. Adequate conser- 
vation education must be accompanied by in- 
ventory, research, wise use and renewal. 

(5) Visualized education, in the form of 
first hand experiences with natural environ- 
ment, should be an essential part of the pro- 
fessional pre-service and in-service education 
for teachers. Likewise the curriculum for 
children should embody environmental ex- 
perience, camping, field trips, soil testing, 
planned care of plant and animal life, supple- 
mented by such significant experiences as may 
be participated in by laymen, teachers, and 
pupils. Such experiences are essential to de- 
velopment of a truly motivating conservation 
education program. 

(6) Continuous technical research is needed 
good conservation 


g 
practices; to determine the techniques and pro- 


to establish and to improve 


cedures essential for putting conservation 
practices into effect; and to make technical 
studies as well as those directed towards the 
preparation of appropriate instructional ma- 
terials. 

(7) The effectiveness of a conservation edu- 
cation program may be recognized in part by 
the production of adequate instructional ma- 
terials suitable for use in school and out that 
bring about the desired objectives. Effective- 
ness is further characterized by general pub- 
lic support, by adequate financial and legis- 
lative support, by support of practices identi- 
fied with maintaining the maximum benefits. 


and possible rewards, through wise use of our 


natural resources. Continued on Page 144 
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How to Increase Natural Resource-Planning™ 


PHILIP G. JOHNSON 


U.S. Office of Education 
W ashington, D. C. 


N MY definition of natural resources, | am 
including wildlife—‘flesh, fish, fowl” and 
other animals, and plants; minerals 
soils, water, air, or other elements compounds 
heat, light. elec- 
I intend to reveal some 


ores, 


and mixtures; and energy 
tricity, and the like. 
details relating to certain general procedures 
which can be applied to the improvement of 
instruction in any and all subject matter areas, 
but | to limit my illustrations to 
physics and chemistry and the physical and 
chemical aspects of other elementary and sec- 


shall try 


ondary school subjects. 

There are numerous procedures by which 
we may increase our natural resources plann- 
ing and conservation education through the 
physical sciences. All of these may be re- 
lated to pre-service and in-service education 
programs. Of these two, | am most interested 
in the in-service procedures because such pro- 
cedures will most immediately influence educa- 
tional practices and also because of the effects 
such influences will have upon the pre-service 
training programs. 

Since the public schools constitute our 
we should give 
special consideration to the needs of elemen- 


greatest educational agency 
tary and secondary school teachers. but we 
must also have in mind the influencing of staff 
members in Teachers Colleges, Liberal Arts 
Colleges and Universities, as well as many 
State and Federal employees who are not 
' Then we 
should also consider a number of other persons 
who work with, through, and for the schools 


directly concerned with teaching. 


from a variety of organizations, associations, 


foundations, and industries. In short we 
need to consider all persons who directly or 
indirectly assist, guide or direct the in-service 
Our 
real problem is one of devicing and putting 
into action the procedures that will bring 
available knowledge and “know-how” to teach- 


ers in a form which they can readily use. 


and pre-service education of teachers. 


Presented at The American Nature Study Society Meeting 
Boston, Mass December 27 1946 
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As a group whose interests are largely scien- 
tific, it may be appropriate to mention that 
we must keep in mind that we cannot confine 
ourselves to the workers in the six areas set 
up in this program if we wish to avail our- 
selves of all the significant channels for win- 
ning the proper friends and influencing the 
proper people. English teachers. vocational 
agriculture teachers, and the administrative 
workers should also be considered. 


NE OF THE procedures that we commonly 

think about when we wish to stimulate co- 
operative action is a joint meeting or joint 
conference. If nothing more is involved than 
some kind of a joint meeting at which ideas 
are exchanged, I would dismiss this pro- 
cedure as of but little worth. I do not expect 
that my comments on this program will either 
increase or decrease resource planning or 
conservation education very much. I do have 
hopes that my suggestions relating to other 
procedures will be taken seriously and 
applied. 

What are some possible and promising 
types of procedures which we should plan 
for in promoting the cause we are considering 
together this morning? I will confine myself 
largely to work-conferences, work-shops, re- 
sources-use unit development. and on-the-job 
experience. 


T IS MY judgment that work-conferences 

can greatly increase resource planning 
and conservation education if they are care- 
fully pre-planned. By this I mean that certain 
few interested persons will do much work well 
in advance of the actual conference. They 
will select a vital theme and they will try to 
find a generous sponsor; they will develop a 
clear project proposal and win the cooperation 
and support of the sponsor; they will draw 
up statements of the related problems. they 
will outline the answers to these problems; 
they will arrange for manuscripts which will 
present the answers along with vivid illustra- 
tions; they will get these manuscripts re- 
produced and distributed for thorough criti- 
cism by a number of competent persons: they 


Continued on Page 133 
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—=nretidents Page=2y Morris Meister 
Otis William Caldwell 


HE NEWS of Dr. Caldwell’s death on July 5, 
1947, reached the Board of Directors of 
the National Science Teachers Association 
while they were in session in Cincinnati. Ap- 
propriate action was taken, yet business and 
discussion could not quite continue as before. 
Reflected in the words and mien of every Di- 
rector present was the sense of shock and loss 
which science education has suffered. 

For half a century, Otis Caldwell gave every 
ounce of his abundant energies and every facet 
of his fine mind to the problems of our profes- 
sion. His life blazed a trail to which thou- 
sands were attracted. Every great advance in 
science teaching during the past five decades 
is intimately associated with his name. 

Trained as a botanist, he knew well the part 
that biological science can play in the educa- 
tion of children. He knew, too, that the essence 
of this contribution is to be found in all the 
sciences. With true vision he threw himself 
into the General Science movement. bringing 
it to fruition in the schools of the nation. 

In 1920, Dr. Caldwell as chairman of the 
Committee on Science of the Commission on 
The Reorganization of Secondary Education 
crystallized the pattern of the science curricu- 
lum. In this report, science teachers could see 
clearly for the first time, a sequence of sci- 
ence studies that gave dignity and scope to 
their efforts. It was Dr. Caldwell again who 
showed the way in extrapolating that sequence 
to include the elementary school at one end 
and the junior college at the other. That same 
philosophy and vision is given even fuller and 
more modern scope in the capstone chapter 
written by him in the recent Forty-Sixth Year- 
book on Education in 
Schools. 


Science American 

Dr. Caldwell’s concern with “science in our 
lives” led him early to an examination of 
newspapers, magazines and world affairs. His 
now famous study, “Biology in the Public 
Press,” was a pioneering effort that touched 
off many similar surveys. At his death. he was 
chairman of the AAAS Westinghouse Com- 
mittee on Science Writers Awards, a project 
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which now helps to bring good science to all 


the people. 
CIENCE was a way of life to Dr. Caldwell. 


He could not and would not tolerate preju- 
diced thinking. What, then, should be done to 
rid the world of such thinking? The typical 
Caldwellian answer can be found in his two 
widely read books: “Science Remaking the 
World” and “Do You Believe It?” In the 
first, he asks that “intellectual and moral ideas 
shall develop in harmony with modern sci- 
ence.” In the second, he subjects man’s com- 
mon superstitions to the cold blazing light of 
scientific reason. 

Those of us who are today still fighting for 
adequate representation of science in the cur- 
riculum Caldwell 
seized the opportunity of directing a school. 
The Lincoln School of Teachers College is 
Caldwell 
mind, it lighted a flame which is still burning 


can understand why Dr. 


world famous. Conceived by the 
vigorously in all curriculum laboratories. The 
Lincoln School placed science at the core of 
Its curriculum deter- 
mined the physical plant which was built ac- 
cording to the Caldwell blueprint. He gath- 
ered a great faculty of broadly educated and 


the educative process. 


competent men and women who became the 
living examples of a sound program of teacher 
training. In that 
more than a subject to be taught: it was a 


school. science was much 
phase of life to be integrated with all other 
aspects of child experience. 


When Dr. Caldwell 


at Teachers College, he indulged his earliest 


retired from his post 
interest by returning to the work of labora- 
tory scientists at the Boyce Thompson Insti- 
tute for Plant 


point he carried on as General Secretary of 


Research. From that vantage 
the AAAS, where his matured philosophy of 
science education found new outlets and wid- 
He organized the AAAS Com- 
mittee on the Place of Science in Education. 


ened scope. 


which won over the scientists of the nation to 
the need for better science teaching in the 
schools. He stimulated the growth of the Jun- 


Continued on next page 
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This and That 











NORMAN R. D. JONES 


Vice-President and Membership Chairman 


Among the new “Fellows” elected by the 
A. A. A. 5. at Boston is Greta Appe, Head of 
the Science Department, Ball High School, 
Galveston, Texas and regional vice-president 
of N. S. T. A. 

Robert H. Carleton will work towards his 
“Doctorate” at Michigan State College of 
As an Assistant Professor of 
Physical Science, he can work more closely 
in his field of interest, “Science for General 
Education.” 

Myrtie O’Steen Baker, N. S. T. A. Area Di- 
rector of Atlanta, Georgia, was elected presi 
dent of the State Science Section of the Geor- 
gia Educational Association at its spring meet- 
ing. 

Robert K. Molkenbur, 337 Forrest, St. Paul, 
Minn., was elected president of the Minnesota 
Junior Academy of Science. 

The Dick Weavers are now located at 
Chapel Hill, N. C. Mr. Weaver is the Associate 
Director of the N. C. Resource Use Education 
Commission. 

Charles Mohr, of Philadelphia, has suc- 
ceeded Mr. Weaver at the Audubon Nature 
Camp at Greenwich, Conn. 


East Lansing. 


J. Karlen Reiss, of Tulane University, was 
elected treasurer of the New Orleans Academy 
of Sciences at its 94th annual meeting in April. 

L. A. Pinkney was recently made Supervisor 
of the Department of Visual Education at Kan- 
sas City, Mo. 


Dr. Philip G. Johnson of the U. S. Office 


of Education and immediate past-president of 
N. S. T. A., conducted summer workshops in 
Logan, Utah; Minneapolis, Minn.; and Syra- 
cuse, N. Y. 

C. W. DeWalt of Glenn Ellyn was elected 
president of the Illinois Association of Chem- 
istry Teachers at its spring meeting. 

Walter D. Tallman, N. S. T. A. Area Direc- 
tor from South Eastern Ohio, will be located 
at Ashland this year. Mr. Tallman was mar- 
ried this past summer. Congratulations. 


Renew Now Please 


This is the last issue of “The Science 
Teacher” on your 1946-7 membership. If you 
have not already done so, please send us your 
$2.00 for your 1947-8 membership immedi- 
ately. Also, it would be appreciated if you 
would solicit memberships from your co- 
workers. N.S. T. A. can be of greater service 
only as its membership increases. 


December—A.A.A.S. Meeting 


Have you made your reservations? You 
will want to be present for this fine meeting 
to be held in Chicago, December 27-30. Why 
not start immediately to plan to be present? 

Science Talent Search 

It is hoped that as many of you as possible 
will urge and assist your pupils in entering 
the Westinghouse Science Talent Search spon- 
sored by Science Clubs of America. 

Continued on next page 





ior Academies of Science. He brought into 
being the AAAS Cooperative Committee on 
Science Teaching. He developed the Commit- 
tee on the Junior Scientists Assembly. He 
founded the American Science Teachers Asso- 
ciation, the progenitor of NSTA. 


E, IN NSTA, owe much to Dr. Caldwell. 
Through his intercession, we were wel- 
comed into the family of AAAS affiliates. Our 
program of activities was inspired by him. 
He helped us with invaluable counsel and with 
financial aid about which he wished no public 
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He turned over to us some of the 
most important educational projects. He was 
made happy by our rapid growth and day- 
dreamed about our rosy future. In a very real 
sense, he was our patron saint. 


mention. 


We can render no better tribute to the mem- 
ory of this great science educator than by 
dedicating ourselves with renewed vigor to 
the objectives of NSTA—which are written in 
the image of Otis Caldwell. 

Morris Meister. 
President, NSTA. 
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New Directors 

Mr. Harold E. Eaton, 565 Clark St., Mor- 

gantown, W. Va. 
Membership Goal 

Stanley E. Williamson, Oregon N. S. T. A. 
Director, exceeded his 200% increase goal of 
last year. How much better can we make our 
record this year? 

Legislation 

The National Science Foundation bill was 
passed by both the Senate and House but was 
vetoed by President Truman. Urge your legis- 
lators to action on it at the next session of 


1947 Yearbook 

The “Work Week of the Science Teacher” 
will be off the press about the last of Novem- 
ber (barring unforeseen difficulties). The 
Board of Directors voted to call this tvpe of 
publication a “Bulletin” here-after. 
Recent Affiliations 


Congress. 


We are happy to welcome the following or- 
ganizations to our ever growing list of 
“Affiliates” 

New York Chemistry Teachers Club 

Association De Maestros ( Puerto Rico) 

Physics Club of New York City 

Changes of Address 

Some recent changes of address are: 

Ellen M. Johnson to Denver. Colo.: L. H. 
Bryant to Calistoga, Calif.; Dr. George C. 
Wood to Barneveld, N. Y.; A. W. Strepek to 
U. of Illinois at Galesburg, Illinois; Leon 
Greenwald to Goshen, Ind.; Mrs. E. Schulz to 
Hopkins, Mo.; Bess F. Whitney to Miltonvale, 
Kan.; Charles D. Baker to Pendleton, Ore.; 
Doris Pauline Baxter to Alva, Okla.: Frances 
Allen to Colony, Okla.; Davida Phillips. Still- 
water, Okla.; Paul J. Malie to Pittsburgh, Pa.: 
Alfred M. Ewing to U. of Mississippi at Ox- 


wie San Diego—A.A.A.S. Meeting 

The California groups deserve a great deal 
of credit for the excellent meeting which they 
put on at the A. A. A. S. Pacific Division 
Meeting in San Diego last June. 

Due to great distances in California it was 
deemed advisable to form a third major or- 
ganization in California with a State Council 
to coordinate their work. 

Temporary officers directed to prepare pro- 
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posals for a permanent organization in the 
San Diego area are: Adrian N. Gentry, presi- 
dent; Miss Winifred Perry, vice-president; 
Miss Hildegarde Hartig, secretary-treasurer. 
and John C. Lamont and Lowell H. Pierce. 
members of the executive board. 

Puerto Rico S. T. A. Officers 

President: Mrs. Josefina Martineg; Vice- 
presidents: Mrs. Julia C. de Santiago. Mrs. 
Providencia Lopez, and Mrs. Julio Garcia 
Diez; Secretary-Treasurer: Mrs. Nereida de 
Planell; Board of Directors: Mrs. Angelina 
Rousset, Mr. Javier Vanga, Mrs. Florde Maria 
Pardo, and Miss Irina Arenas; Advisers: Mrs. 
Maria A. Ruiz and Sr. L. Lebron Ortiz. 

Mr. Ortiz, the retiring president, has ably 
served this organization for the past several 
vears. He was instrumental in bringing about 
the affiliation of the P. R. S. T. 
with N. S. T. A. 


Nebraska S. T. Ass’n Reorganized 


Association 


The Nebraska Science Teachers Association, 
inactive during the war, was reorganized at a 
meeting held in conjunction with the Nebraska 
Academy of Science meeting last May. The 
officers elected were: President, Allan M. 
Maker, Norfolk; Vice-president, Kenneth How 
land, Hastings; Secretary, Harold E. Wise. 
U. of Nebraska, Lincoln; Treasurer, Roy F. 
Busch, Omaha; Consultant, Ellis M. Jeffery. 
Lincoln. 


Mr. J. D. Young of Lincoln was elected 
chairman for the Nebraska Junior Academy 
of Science and Dr. H. E. Wise Secretary. 

New Directors 
Keith Johnson. Woodrow Wilson High 


School, Washington 6, D. C. 
News 

Emil Massey, Harold Eaton, and Norman 
R. D. Jones represented N.S.T.A. at the Na- 
tional Safety Commission-NSTA Conference 
held August 28-30 at Jackson’s Mill, W. Va. 
in the preparation of a safety pamphlet for 
Elementary Science Teachers. 

Irving E. Blume, Central Ohio Director, of 
Columbus, served as Ranger-Naturalist on the 
Staff of Yellowstone National Park, Wyoming 
this past summer. 

Nathan A. Neal, treasurer of NSTA, is do- 
ing advanced graduate work at Columbia Uni- 


versity. 
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(rder in the Department 


ADDISON LEE 
University of Texas 


HE WORD “Science” is commonly defined 

using such terms as classification and sys- 
tematic arrangement. Yet many a new teacher 
or a visitor has walked into the science room 
or department and found the materials and 
equipment in a considerable state of disorder 

evidence of the lack of application of the 
meaning of these terms to the physical assets 
of the department. In the interest of uphold- 
ing the increasing responsibilities of science 
teaching, this is a problem which can and 
must be solved. It will require initiative and 
extra effort to start with, but considerable 
time can be saved later and greater teaching 
effectiveness accomplished if a well organized 
system is developed for getting, maintaining, 
and using science material and equipment. 
The purpose of this discussion, therefore, is to 
consider some of the implications of this prob- 
lem and to offer some suggestions relating to 
it. It is based on the idea that such organiza- 
tion constitutes one of the basic necessities, 
along with a sound curriculum and a good 
teacher, for effective science teaching. 

The development of such a program re- 
quires support from our administrators—sup- 
port in the matter of time for our work; sup- 
port in the matter of funds for basic needs for 
materials and equipment; and support in the 


Fig. 1. Slide boxes are arranged on shelves and catalogued. 
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Fig. 2. Preserved specimens are conveniently stored 
in crocks or jars on a movable platform. 


form of confidence in our ability to use both 
time and funds intelligently and effectively. 
Colleges and universities should supply, along 
with training in subject matter, training which 
will aid teachers in getting, maintaining and 
using science materials and equipment. Since 
many teachers in our secondary schools are 
teaching science with little science training or 
background, this is a significant need at this 
time. 

In the actual development of the program, 
two principal considered : 
(1) The organization of supplies and equip- 
and (2) 


the delivery of supplies and equipment from 


steps must be 


ment in storerooms and classrooms 


one room to another. To accomplish these, a 
definite plan should be worked out to fit the 
local situation. It might be well to base it on 
the axiom of the architect “A place for every- 
thing and everything in its place.” The plan 
should ailow for expansion as new materials 
and equipment are added. Equipment and 
supplies should be properly protected. The 
plan should also call for an arrangement that 
makes the supplies and equipment as accessible 
as possible, and the arrangement as neat and 
attractive as possible. Responsibilities should 
be clearly defined for the keeping of store- 
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rooms and delivery of supplies and equipment 
to the places they are needed as well as re- 
turning them to the proper place. The use of 
interested student assistants for part of this 
work can be effectively made. 


HELVES in rooms and storerooms can be 
numbered or lettered and a catalogue made 
which makes the location of materials and 
equipment easy. If there is a place for every- 
thing and everything in its place, it greatly 
facilitates the use of student assistants in get- 
ting out equipment and returning it, which 
will in the long run save a remarkable amount 
of the teacher’s time and energy. For the in- 
numerable small items which the department 
has such as test tubes, petri dishes, stoppers. 
clamps, etc., it may be useful to construct a 
number of wooden boxes the right size for the 
materials and made to fit the shelves. A col- 
lection of cigar boxes is also useful for storing 
small items. If several storerooms are used 
it may be useful to paint the ends of all the 
boxes which go in one storeroom a different 
color from those which go in another store- 
room. In this way you can tell at a glance to 
which storeroom the box should be returned. 
It is often time saving in the long run to box 
up kits of certain materials needed for a spe- 
cific experiment and label it for that experi- 
ment. If closed cabinets for the protection of 
such equipment as microscopes, projectors. 
physics apparatus, etc., are not available, cloth 
bags to cover them when not in use could 
easily be made. 
A set of tools 


cutters, shears, soldering iron, etc. 


saw, hammer, pliers. wire 
should be 
as much a part of the supplies of the depart- 
It is 
useful to set aside a space to place equipment 
which is in need of repair. This will. together 
with available hand tools, enable simple _re- 


ment as the materials used in teaching. 


pairs to be made more readily. It will also 
serve as a constant reminder to get the repairs 
made or to send equipment to shops or fac- 


tories for repair. 
EACHERS of the Biological Sciences should 


not overlook the need for sufficient home- 
made and purchased collecting equipment.’ A 
1—See Miller and Blaydes 


ing Biological Science, 
useful suggestion 
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VWethods and Materials for Teach 
McGraw-Hill Book Company, for man 


great deal of the effectiveness of the depart- 
ment is often lost in not having on hand live 
material easily obtained in the local commu- 
nity. Also a teacher should not overlook the 
advantage of labeling a set of shelves as a 
“Museum” and building up a collection of 
specimens to develop interest in the depart- 
ment. Such specimens also are useful teaching 
aids. A set of cabinets (which can be home- 
made or purchased readymade) with compart- 
ments of the proper size to receive standard 
plant specimen sheets can serve as a herbar- 
ium. This can be built up over a period of 
years and can be equally useful as the museum. 

Several kinds of cabinets for storing micro- 
scope slides can be obtained from supply 
houses. These are useful; however. regular 
wooden slide boxes can be arranged on shelves 
and catalogued as illustrated in Figure 1. The 
boxes need not be full to allow for additional 
slides and can be numbered in pencil to cor- 
respond to the permanent numbers on_ the 
shelf. 
makes it easy to locate and return a given 
group of slides. 


This also allows for expansion, and 
Incidentally. each slide in 
the box should also have the box and shelf 
number. 

One of the major problems of the biology 
teacher is the convenient storage of preserved 
materials for class use. 


One successful way 


of doing this is to store them in large crocks 


Fig. 3. This case mounted on wheels is used for 
transporting microscopes from room to room 





THE SCIENCE TEACHER 





Fig. 4. Portable bookshelves make 
ence books accessible to students in each 
room 


refer- 


and place them on a movable platform such 
as illustrated in Figure 2. The platform floor 
is made of 144’’x2” strips spaced 2” apart. 
This makes it easier to keep the platform 
clean. Two shelves built up from the center 
of the platform are useful for storing small 
jars of materials and dissecting pans. After 
the specimens have been thoroughly preserved 
in formaldehyde, they may be successfully kept 
for fairly long periods of time in a super- 
saturated solution of borax in water. 


OR EASILY transporting microscopes from 
room to room a unit such as illustrated in 
Figure 3 can This case is 
mounted on large rubber rollers and will hold 
24 microscopes. The bottom of each space for 
the microscope is square with the edge of the 
case, but each side is tilted toward the center. 
This prevents the microscopes from bouncing 
out in transit and yet makes them easily 
cessible. 
One 
needed by each science department. Portable 
book shelves such as those illustrated in Figure 


he constructed. 


or more sets of reference books are 


1 can be constructed and are useful in mov- 
ing the books from room to room. Since they 


can be constructed so that a given number of 


hooks will just fit the shelves, the teacher can 
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easily tell how many books are missing from 
the set after they have been turned in without 
having to count all the books. 

Around almost any science department, clip- 
pings, pictures, and other illustrative material 
are usually found. The accumulation of such 
teaching materials should be encouraged; how- 
ever, by all means set up a system for filing 
these materials so they can be easily found 
and used by the teachers. Regular filing cases 
are desirable; however, if they are not avail- 
able, simple box-files, as illustrated in Figure 
5, can easily be constructed from apple boxes. 


VERY department has the usual amount of 
records and data to keep. Work out a 
series of these forms; cut stencils to mimeo- 
graph them; and then file the stencils. Forms 
for tentative schedules, enrollment data, fees 
collected, reports to the principal. superin- 
tendent, auditors, etc., departmental registra- 
tion cards for students, teacher information 
blanks, textbook records, and many others to 
fit a given local situation can be made which 
will systematize the red tape in the depart- 
ment. 

It is obvious, of course, that a larger de- 
partment with more teachers and more rooms 
will require more organization for the getting, 
maintaining, and using of materials and equip- 
ment than will a small department. The sug- 
gestions given above will perhaps be more 
useful in a fairly large department. However, 
some organization of the department’s physical 
assets is necessary regardless of the size of 
the department. Without such organization, it 
is so much easier for the teacher to rely on 
the text alone, because it is always convenient. 

Continued on Page 143 


Fig. 5. A box file can be used for storage of clip- 
pinsg, pictures, and other illustrative material. 
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Modernized Teaching of Electrolysis 


CCASIONALLY one will hear a teacher say 
that an outmoded theory is easier for a 
student to understand even if it is wrong. 
There is no justification for such an imposi- 
tion upon the student. On the subject of elec- 
trolysis many textbooks and teachers still fall 
into error. The complete ionization of strong 
electrolytes has been so well established for so 
long and our knowledge of standard electrode 
potentials so advanced that it is hard to under- 
stand why anyone would insist on using ex- 
planations which are outmoded. 

In an electrolytic cell, the electric current. 
as a source of energy, produces chemical 
changes which are contrary to the normal 
while 
in a voltaic cell the reactants in a nermally 
spontaneous reaction are so separated that the 


tendencies of the substances involved 


electrons which would usually go directly from 
one atom to another must pass over a con- 
ductor, thus furnishing a source of electrical 
energy. 

The electromotive force or the voltage which 
a cell produces (in the case of an electrolytic 
cell it has a negative value) may be measured 
accurately and may be thought of as the sum 
of the various potential differences existing 
in the cell wherever there is a junction of two 
different phases. It is customary. however, to 
neglect all but those between the electrodes 
and their solutions, the others actually being 


The total EMF for 


the cell may be considered as the sum of the 


included in these values. 
two single electrode potentials. The single 
electrode potential FE is a definite value de- 
pending upon the concentration, temperature. 


and the nature of the ions and may be ex- 


pressed mathematically according to the 
Nernst formula: 
RT _ 
bk E. -- In 
VF 
a’ 


where Fe is a constant for the particular com- 
bination and is known as the standard elec- 
trode potential, R the gas constant (1.985 x 
1.184 joules), 7 "A, N number of elec- 
trons shifted. F — 96.500 coulombs. a’ the 
activity of the final state, and a’ the initial 
state. 
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C. W. BENNETT 
Western Illinois State College 


Revising this in terms of common logarithms 
and assuming a temperature of 298° A. the 
equation becomes 
0.05915 a’ 

» log 
\ a’ 


) Ee 


F ONE of the states is solid or if it is a gas 
with a pressure of one atmosphere the a 
becomes unity and may be dropped from the 
expression. Also if the solution has such a 
concentration as to have an a of unity the 
0.05915 a’ 
° log 
\ a’ 


if the other state has a 


W hole expression hecomes zero 


unity. i. e. metal. 
etc.. since log | 0. Then E becomes equal 
to E:. While it is easy to determine the total 
EMF of a cell (consisting of two single elec- 
trodes). it is impossible to determine the abso- 
lute value of any one electrode. It is therefore 
customary to assign an arbitrary value for one 
electrode and calculate the others by reference. 
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Chemists have agreed to assign the value zero 
to E> for the svstem Pt, He, H* (interpreted as 
a spongy platinum electrode in contact with 
H: gas immersed in an acid solution of a 

| where the He gas is changing to H+. Such 
an electrode is perfectly reversible and hence 
E» for the system H*, H:, Pt (interpreted to 
mean H+ ions are changing into H: gas) is 
also zero. This half cell could be put with 
another half cell such as the system Zn. Zn+4 
so that we would have a zine strip in contact 
with ZnSO. and a spongy platinum electrode 
in contact with sulfuric acid. both of them at 


When the 


connected, the voltage can be accurately meas- 


unit activity. two electrodes are 
ured under specified conditions and is +-0.76 
volt. Since the hydrogen half cell is arbi 
trarily given the value of 0.00. the zine half 
cell +-0.76 volts. the total 


EMF being the sum of the two single electrode 


value of 


gets a 
potentials. In a similar way all possible com- 
binations can be worked out to give standard 
clectrode potentials. A negative or low value 
means that the reaction is difficult. and a posi- 
The 
total EMF of a cell with unit activities can be 
calculated by adding the standard electrode 


tive or high voltage means it is easy. 


potentials. making sure that the signs are cor- 
rect for the reaction as it occurs at the elec- 
trode. For a reversed reaction the sign must 
be changed. Thus, for zinc metal becoming 
Zn? (Zn. Zn 1 E 0.76 but for 
Zn‘ + becoming (Zn Jn) E 

-).76, indicating that the former is easy and 
the latter difficult to 


physicists, however, use a different set of 


zinc metal 


accomplish. Some 


mutually consistent values. 
I. lons in Order of Increasing Ease of 


Discharge (') 


Cations 
K e—> kK -2.92 
Bat + + 2e — Ba -2.90 
Ca t. Je — Ca -2.70 
Nat +e— Na -2.71 
Mg++ + 2e > Mg -1.87 
Al+++ 4. 3e — Al -1.67 
Zn* }- 2e — Zn 0.76 
Fe++ + 2e > Fe -().44 
Pb++ | Je — Pb -0.12 
Fe+++ + 3e — Fe -0.04 
1 Abridged from Oxidation Potentials, Latimer. ». 2 ren 
tice Hali, 1938, N. \ 
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2H*+ + 2e > H 0.00 
Cut+ + 2e > Cu +0.34 
Ag* +e — Ag +0.80 
Hg? + 2e— Hg +0.85 
Aut ++ + 3e > Au +1.42 
Anions 
2F — F: + 2e -2.85 
PO. Very difficult, 
NO estimated at -2.0: 
SO. 
C10. 
2Cl — Cl: + 2e -1.36 
2Br — Br: + 2e -1.07 -1.06 
20H — 1% O: + H:O + 2e -0.40 (1M) 
Ss —> Ss T 2e t 0.51 
Se — Se + 2e t+-0).78 
Te — Te + 2e t-Q.92 


As WILL be seen from the Nernst formula. 
given above, there are other factors which 
must be taken into consideration besides the 
E» or standard electrode potential, the most 
important of which is concentration. Over- 
voltage. current density, and polarization are 
other factors which complicate the prediction 
of the behavior of a system during electro- 
lysis but for the sake of brevity, thev will be 
omitted here. (>) 

In general, a low concentration for an ion 
being discharged would decrease the value of 
a’ in the Nernst equation and hence lower the 
FE for that reaction resulting in the need for 
the application of more energy to accomplish 
the discharge of the ion (A lower value of EF 
means a more difficult reaction.) Before dis- 
cussing the application of the standard po- 
tential table. let us examine some erroneous 
statements commonly found: 

Erroneous 
1. When a salt dissolves in water it becomes 
ionized, 
The electric current ionizes the salt. 
The current makes the ions move. 


— WwW Nw 


If the salt is ionized even in the dry solid 
state, it should conduct. 

5. When a solution of KNO: is electrolyzed, 
K+ goes to the cathode where it forms K 
metal which can not exist in the presence 
of water. K therefore reacts with water 
to liberate H: gas and KOH. 

K*+ +e-— K’ 


Continued on Page 136 


See the author's article, J. Chem, Edu 13, 516 (1936) 
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Science {or Sociely 
) EDITED BY JOSEPH SINGERMAN 


© A department in which science is presented in its close 











relationship to the individual and in which 


guidance is given in causing the individual to recognize the methods of science and its vast social implications. 





Teaching the Alcohol Problem 


Alcohol Teaching Chaotic 

F THE TWO or three topics for which spe- 

cific requirements are written into the laws 
of all of our states, the teaching of alcohol 
problems receives the most detailed and elab- 
orate attention. One might presume. then, that 
this represents a major social problem. if one 
is to judge from such a cursory observation. 
(Actually, it is the result, directly and _ in- 
directly, of certain pressure groups). Yet. the 
teaching of alcohol problems is in a chaotic 
state. On the latter statement, there would be 
practically universal agreement. But, on the 
question of what constitute the reasons for 
confusion, there are points of view, faction 
prejudices, and pressure groups who would 
disagree widely. 

In large measure, conflicting ideas have 
grown rampant for lack of scientific data. 
The United States Government has spent large 
sums of money in the futile attempt to enforce 
the ill-fated prohibition amendment to the 
Constitution. Millions more were spent for 
repeal. Yet, and in spite of this failure, our 
government, to this day, has made no ap- 
propriation for scientific investigation and re- 
search in the problems of alcohol. 


Science Texts Unscientific 


N MOST instances, apparently, teachers are 
guided largely by their own preconceived 
notions. Publishers of textbooks in general 
science and in biology, for over a decade, 
have been incorporating into these texts dis- 
cussions on effects of alcohol. Otherwise, no 
doubt, they would antagonize prohibition and 
temperance people. But, unfortunately, these 
science textbooks are notorious either in treat- 
ing the subject inadequately or in giving 
credence to ideas that have either never been 
verified or have actually been proven false. 
A common error is to describe conditions 


122 


associated with alcoholism, albeit often incor- 
rectly, and imply that such comments apply 
to the casual drinker. They ascribe certain 
diseases to the drinking of alcoholic liquors, 
but do not explain that it is nutritional defi- 
ciency, which often accompanies excessive 
drinking, that is the direct cause of these 
physical and mental diseases. In describing 
immediate physiological effects or eventual 
effects: on bodily tissues, reference is prac- 
tically never made to the quantity of alcohol 
imbibed or to individual variations in 
ceptibility. Many texts erroneously state that 
ingested alcohol destroys bodily tissues and 
damages cells by removing water. and that 
alcohol is habit forming. Some may still be 
found that ascribe ailments of the liver to 
the drinking of alcohol, and many suggest 
that drinking may affect heredity. Inebriety 
is given usually as a cause of emotional dis- 
turbance rather than as a result of the latter. 


sus- 


Social Aspects Neglected 

ITH THE exception of traffic accidents, the 

social aspects of drinking are sadly neg- 
lected. There is practically no suggestion that 
drinking may have social value, for many 
people, under certain circumstances: nor that. 
under certain conditions, it may be useful in 
relieving tensions. Such an approach would 
invite appropriate discussions of problems of 
insecurity from which an occasional indi- 
vidual erroneously attempts to escape through 
Problems of this nature 
should be met by appropriate social action 


excessive drinking. 


aimed to eliminate major causes of insecurity. 
Among these are unemployment. substandard 
living conditions and racial prejudices. More 
attention should be given to education of the 
adolescent for wholesome emotional adjust- 
ment. 


This is a positive approach, one to which 
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the young student can respond with interest 
and determination. The futility of the moral 
approach to temperance or abstinence have 
been amply demonstrated; increasing scienti- 
fic knowledge leaves acceptance of that method 
only to the poorly informed. Just put your- 
self in the youngster’s place for a moment. 
You observe drinking on the part of your 
elders and their friends. The movies, too, give 
it social prestige. You even see some bold in- 
dividuals among your teenage acquaintances 
partake of some liquor. 
told 
quences of drinking. Are you to conclude that 


In school you are 
about the evil effects and dire conse- 
vour elders are sinners, and wonder why they 
do not vet suffer from some of the evil con- 
sequences which you were assured will posi- 
tively accompany the use of alcohol: or. will 
you decide that what they tell you in school 


And, if 
that applies to the teaching of alcohol prob- 


is to be taken with a grain of salt? 


lems. it may very well apply to other aspects 
of your schooling. Maybe it is smart, too, to 
evade other laws when you have agreeable 
companionship ? 
Status of Alcohol Education 

\ few years ago, Anna Roe made a detailed 
Her 
valuable report is embodied in a 132 page 
book entitled. A Survey of Alcohol Education 
in Elementary and High Schools in the United 
States. It is published by the Quarterly Jour- 
nal of Studies on Alcohol. 


Some states. Dr. Roe finds, in writing de- 


study of the status of alcohol education. 


tailed requirements into their laws, actually 
specify the teaching of unscientific ideas. But, 
California, she notes, qualifies “effects” of 
alcohol with the phrase “as determined by 
science.” This seems to be an outstanding ex- 
ception, however. Eight states make specific 
mention of the Woman’s Christian Temper- 
ance Union, whose representatives are invited 
These workers, Dr. 
Roe finds also, are very active in additional 


to lecture in the schools. 


states where no mention is made of them in 
responding to her queries. North Carolina sets 
aside the fourth Friday in January as Tem- 
perance or Law and Order Day. when schools 
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are required to teach “scientific truths show- 
ing the evils of intemperance and lawlessness, 
set forth on placards, etc.” 

Dr. Roe ascribes the shortcomings of our 
textbooks to the obvious fact that the authors 
obtained their material in large part from 
publications of temperance organizations as 
well as to a lack of unbiased compilations of 
available scientific material. 


Alcoholism a Sickness 


LCOHOLISM, as a sickness to which some 
people are or become susceptible, has _re- 
ceived some enlightened consideration only re- 
cently. This established fact is unfortunately 
absent from our secondary school science 
texts. Almost without exception, they also 
make the inexcusable mistake of saying, or 
implying, “once an alcoholic always an alco- 
holic.” A small percentage. estimated at 1.5%, 
of drinkers are potential alcoholics But there 
is no recognition that this is to some extent 
a social and economic problem for which there 
must be assumed a social responsibility. Phy- 
sicians, in general, notoriously not 
equipped with knowledge or inclination to 
treat the excessive drinker. Although chronic 
alcoholics outnumber active cases of tubercu- 
losis, there is in this country, an almost total 
lack of free governmental institutions devoted 
to the proper study, care and treatment of the 
alcoholic. It is encouraging to note that Cor- 
nell University Medical College has initiated 
such a program, and that one is tentatively 
planned for the New York University College 
of Medicine in New York City. There are 
such centers too in the Langley Porter Clinic 


are 


of the University of California in San Fran- 
cisco, and one in the Los Angeles General 
Hospital of the University of Southern Cali- 
fornia. The organization of a clinic in Wash- 
ington. D. C.. was made possible only when 
a few physicians volunteered their services. 
The situation is in sharp contrast with systems 
of free government clinics maintained for 
some years in Sweden, Switzerland and the 
In the latter country, which 


has gone through a social and economic revo- 


Soviet Union. 


lution, the per capita consumption of vodka, 
in the years preceding the last war, fell to less 
than half that in 1913. 

Continued on Page 140 
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Secretary, Science Clubs of America 


eA department devoted to the recognition of the splendid work being done by science club members and their 
sponsors. Material for this department, such as student made projects; demonstrations and posters; outstand- 
ing club programs; state and regional meeting announcements; should be sent to Miss Patterson, Science Clubs 


of America, 1719 N Street, N. W., Washington 6, D. C. 





Science Club Members Profit From State 
and National Cooperation 


NY BOY or girl who wants a career in sci- 
ence today has a better chance of achiev- 
ing it than ever before. This bright spot—in 
a world plagued with shortages due to lack 
of enough scientists and technicians—is due. 
in no small measure, to a cooperative arrange- 
ment between 38 science agencies in 33 states 
and the national organization, Science Clubs 
of America. The cooperative arrangement is 
giving boys and girls in science clubs a chance 
to learn about science and to get some early 
practice in it during their school years. It 
gives them opportunities to meet others of 
their own age with similar interests and pre- 
sents occasions for getting acquainted with 
adult scientists. To those with talent, it pro- 
vides assistance toward further education in 
science. 


Cooperation between the national and state 


This boy is grinding a mirror in his basement workshop 
Courtsey of Science Service. 


Boh @. 























MARGARET E., PATTERSON 
Science Clubs of America 


organizations is based on elimination of dupli- 
cation of effort in serving science clubs. 


Functions of the National Organization 
CIENCE Clubs of America, a part of the 


national organization, Science Service, now 
has more than 14,000 affiliated clubs in every 
state and abroad. Its one-third of a million 
members are boys and girls ranging in age 
from 10 to 20. 

No one expects all the members to be scien- 
tists. To some of them science is a passing 
fancy; to others it is an interesting hobby 
they will follow always. But to an elect group 

and it is no longer small—science is a life- 
time career. Members are apt to shift from 
one group to another. As they learn more 
about science and recognize its requirements, 
they may become more or less serious in fol- 
lowing it. For this reason more than any 
other, the science club is the proving-ground 
of the scientists of tomorrow. 

There is no charge for affiliation with Sci- 
ence Clubs of America, but each club must 
have an adult who will act as a sponsor. This 
person, most often a science teacher, is pro- 
vided with fundamental literature for operat- 
ing a successful club. Sponsors receive aids 
on how to organize a club and keep its pro- 
gram lively. Thousands of projects are recom- 
mended for individual club members and for 
the club to carry on as a group. Books in 
science are suggested for the club library, and 
the sponsor is introduced to sources of science 
material available free or at low cost from in- 






































Sett: 


Setting up an exhibit at a science fair is sometimes a family 


























































affair. Courtesy Science Service. 


dustry. Each club is put in touch with agen- 

cies in its area that will be helpful. 

. prowarn Service, through Science Clubs of 
the annual 

Talent Search for the Westinghouse Science 


Scholarships. This competition gives the clubs’ 


America. administers Science 


most talented members a chance for financial 


assistance in continuing their science educa- 


"OM. Functions of State Organizations 
The 38 agencies in 33 states cooperating 


with Science Clubs of America include senior 
and junior academies of science, associations 
of science teachers, museums, newspapers and 
They 


are formed and are assured that each is being 


colleges. are notified of clubs as they 
serviced with general basic aids from national 
headquarters. 

The cooperating agencies have programs as 


diversified as the areas they serve 
State Meetings for Science Clubs 


LL STATES make a major effort to provide 
for all 


These meetings. called by various means. give 


chances clubs to meet together. 
the stimulation that comes from seeing what 
other young scientists are doing. If the meet- 
ing coincides with senior meetings, the young 
people see adult scientists in action too, and 
may even be allowed to visit some of the ses- 
sions. 

Many clubs pay expenses of delegates to 
meetings and urge others to attend at their 
own expense. Group rides arranged by willing 


! . 4 
parents cut costs and make larger delegations 
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possible. Free or inexpensive lodging is often 
arranged by host colleges or host clubs in pri- 
vate homes or dormitories. 

In areas where there are city-wide organi- 
zations. as at St. Louis, Rochester, N. Y.., 
Pittsburgh. New York and New Orleans, the 
meetings can be spread out over the year at 
regular intervals. The New Orleans Junior 
Academy has guest speakers every month from 
college, university and professional sources, 
with one meeting for the showing of the mem- 
bers’ work. Pittsburgh has a very large science 
congress during the Christmas holidays. Mem- 
bers from a wide surrounding area speak on 
their work in many different fields 


ost STATE meetings honor those present- 
ing the best work with awards such as 
cash, savings bonds and stamps, recognition 
before the adult meeting or honorary member- 
ships in the senior organization. 

Miller 


Award to be given each year to the club in 


Virginia has set up the E. C. L. 


the state showing the best record of accomp- 
lishment. This state also has awarded the best 
sponsors scholarship funds for use in summer 
sessions at any chool of the recipient’s choice. 
Communications to Science Clubs 

Every state cooperating with Science Clubs 
of America has some method of communicat- 
ing regularly with its clubs. All use form-letter 
communications. A few have access to the 
press, such as those using the Pittsburgh Press 
and the Providence Journal, where communi- 
cations are part of regular news columns writ- 
ten for science clubs. Many states have bulle- 
tins or journals edited by adults or by mem- 
\ few states have both. 

Wisconsin has the adult-edited Newsletter. 
It is sent out often and is designed for bulletin- 


bers. 


board use so that members and sponsors have 
Once a 
month members receive The Test Tube Times. 
The editorship of this journal is circulated 
among clubs so that a different one is re- 


easy access to timely information. 


sponsible for each issue. It may be printed. 
mimeographed with cartoons, mimeographed 
with pasted photographs or otherwise dupli- 
cated as suits the experience, age, budget, and 
facilities available to the member editors. 


OST elaborate of the state publications is 


the /llinois Junior Academy of Science 
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Yearbook, sponsored by the senior Academy 
It contains student-written and 
illustrated articles. 
ing members listed by name on the last page 


of Sciences. 
It is financed bv sustain- 


of the Yearbook. 

Georgia prepares releases pseecially for edu- 
cational journals in the state and for news- 
papers. Virginia has outlets for stories about 
clubs in the newspapers of the state, in educa- 
tional and civic journals and in the journal ef 
the senior academy. Many states issue hand- 
books for members, giving the history. prin- 
ciples, program, and advantages of the organi- 
zation. An interesting one of this kind is the 
Wisconsin Club Directory which gives the fol- 
lowing data about each club: name, school. 
number of members by sex, day and time of 
meetings, interests of members, name of spon- 
sor, and scheduled activities. This makes pos- 
sible correspondence and_ visiting between 
clubs. 

State Science Talent Searches 


FAIRLY 


operation is the State Science Talent Search. 


recent development in state co- 


In 1946 these were held in Virginia and Ten- 
nessee; in 1947 Georgia, [llinois. lowa, Louisi- 
ana were added, and plans for 1948 are being 
other 
A state science talent search is timed 


made by states to carry out state 
searches. 
to run concurrently with the annual Science 
Talent Search for the Westinghouse Science 
Scholarships. All entrants in the national com- 
petition are automatically entered in the state 
competition. 

Entry materials of all contestants from a 
state are scored to a certain point and are 
turned over to a judging committee within 


Getting to know fellow-enthusiasts is the high point in any 
science fair. 


Credit: Science Service 






























































































Milton Paul Gordon of St. Paul, Minn., one of the winners in 
the 1947 Science Talent Search. He will use his $400 West 
inghouse Science Scholarship at the University of Minnesota 
where he will study chemistry. Credit: Science Service. (1946 


the state after the winners and honorable men 
tions in the national competition have been 
chosen. The state judging committee makes 


its choice of students who are worthy of 


scholarship or other financial assistance in 
colleges and universities within the state. In 
the states that have completed searches. from 
three to 40 high school seniors per year pet 
state are assisted in this wavy. 

There has been a very fine reception of this 
plan on the part of colleges and universities 
always on the watch for exceptional science 
students. In a number of cases. college prece 
dents have been shattered in setting up scholar 
found worthy 


ships especially for students 


through state searches. Judging committees 


are composed of scientists within the = stat 


who are skilled at recognizing ability among 
young scientists. 
Some state science talent search winners 


have received outright awards of cash: others 
have received scholarships, and _ still others 
have been given recommendations that hav 


resulted in scholarship assistance. In almost 





This group from Virginia is the first ever chosen as winners in a state science talent search 
Colonial Studios—Richmond 


every case. the winners of state searches have 
been accorded an audience before adult scien- 
tists for their papers or demonstrations of their 
work and have also appeared as top speakers 
al state meetings of their fellow club members. 
They have been guests at banquets in their 
honor, and have taken trips specially planned 
for their pleasure. 

Considerable state pride has been aroused 
by state searches and in all cases plans are 
being made to further publicity on the event 
in order to acquaint the public more thor- 
oughly with this development. One state re- 
ports two grants of $1,000 each from indus- 
trial sources to enlarge this part of their pro- 
gram and another state has a budget of $9 500 


from similar sources to start such a program. 


Science Fairs 
AXTENSIVE science fairs are being held by 
many cooperating states. All state and dis- 
trict meetings hold such exhibits and displays 
of members’ work. 

The most elaborate science fairs are those 
now being held in New York City, Pittsburgh. 
Providence. R. 1.. and Washington. D. C. All 
of these serve large areas and the one in Provi- 
dence is open to science students in public, 
parochial, and private schools throughout the 
state. 


Hundreds of young scientists of all 


ages 
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Credit 


fairs and 
compete against others of their own age range. 
Exhibits are arranged and judged according 
to subject area. The fairs are open to the pub- 
lic and attract thousands for their three to 10 
days’ duration. School gymnasiums and cafe- 
terias, armories, museums, public building 
auditoriums and Madison Square Garden are 
the show places for these fairs. Awards range 
from ribbons to generous scholarships. Books, 
magazine subscriptions, certificates, medals, 
laboratory apparatus, credit slips, ete., are 
other awards given. 


show their work at these science 


Lecture Service 
Some states, like Georgia, have started a 
science lecture service. Each club sponsor re- 
ceives a list of speakers who are willing to talk 
before clubs or club events. Subjects on which 
they will speak are indicated and any stipula- 
tions about time, distance, etc., are indicated. 
Club sponsors are then free to negotiate with 
speakers to make necessary arrangements. 
Radio Broadcasts 
\ few states have access to radio facilities 
for short periods of time or during major 
events. Illinois has a set time each week espe- 
cially for clubs, when adult speakers and 


sometimes members talk to the clubs of the 
state. 
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ALABAMA 

Alabama Academy of Science 
Miss Kathryn M. Boehmer, SCA 
Cooperator. 
(address) Head, Science Dept 
Ensley High School, Birmingham, 8 

Alabama Assn. of Science Teachers 
W. H. Coston, President 
(address) State Teachers College 
Montgomery 


ARKANSAS 
Arkansas Academy of Science 
Dr. I. A. Wills, SCA Cooperator 
(address) Dean, Academy College 
John Brown University 
Siloam Springs 


DISTRICT OF COLUMBIA 
Washington Science Fair Committee 
Keith C. Johnson, Chairman 
(address) Head, Dept. of Science 
Divisions 1-9 
Woodrow Wilson High School 
Washington 16, D. C 


FLORIDA 
Florida Junior Academy of Sctence 
Mrs. Mary Gardner, SCA Coop 
(address) Senior High School 
St. Petersburg 


GEORGIA 
Georgia Academy otf Science 
Alvin L. McLendon, Jr., Chairman 
Junior Academy Committec 
(address) Box 171 
Principal, Statesboro High Schoo 
Statesboro 


ILLINOIS 
Ilinois Junior Academy of Sciet 
Miss Kathryn Sturm, General 
Chairman 
(address) Decatur High Scho 
Decatur 
INDIANA 
Indiana Junior Academy of Science 
Dr. Howard H. Michaud, State 
Sponsor 
(address) Asst. Prof 
Conservation 
Department of Forestry 
Purdue University, Lafayette 
IOWA 
lowa Academy of Science 
Dr. F. E. Brown, Chairmar 
High School Relations Committe 
(address) Dept of Chemist: 
lowa State College, Ames 


KANSAS 
Kansas Academy of Science 
Miss Edith Beach. Chairmar 
Junior Academy Committee 
(address) 812 Illino’s Str 
Lawrence 


LOUISIANA 
Louisiana Academy of Science 
Dr. B. B. Boyd, Director 
Junior Academy of Sciences 
(address) Asst. Prof. of Physi 
Northwestern State College 
Natchitoches 
New Orleans Junior Acaden 
of Sciences 
Philip C. Wakeley 
Junior Academy Sponsor 
(address) 1008 Federal! Office Bldg 
New Orleans 12 
MAINE 
Science Department 
Maine Teachers Association 
Maurice M. Whitten 
Representative 
(address) Science Department 


Wilton Academy, Wilton 
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SCA COOPERATORS 


MARYLAND 
Maryland Academy of Sciences 
Allan ( Davis, President 
(address) Enoch Pratt Free Library 
Baltimore 1 


MASSACHUSETTS 
Children’s Museum 
Miss Miriam |} Dickey 
Asst. in Education Department 
(address) 60 Burroughs Street 
Jamaica Plain 30 


MICHIGAN 
Michigan Junior Academy of Science 
Dr. G. W. Prescott. State Sponsor 
(address) Assoc. Prof Botany 
Michigan State College 
East Lansin 


MINNESOTA 
Minnesota Junior Academy of Scienc: 
Miss Theresa Mulrean. Secretary 


(address) Technical High Scho« 
St. Cloud 


MISSISSIPPI 
Mississippi Academy of Science 
Dr. Frank M. Hull, Chairman 
Junior Acadet Committee 
address) Head Dept of Biolows 
University of Mississippi 


Un rsit r. @ 
MISSOURI 


Missour I r Academy of Science 
M Fert e M. J. Long 
(ha i 
(addre If Quendo Ave ( 
} 
MONTANA 
Montana State (¢ eu 
Dr. Adrien L. Hes 
(addre ) Dept. of Mathe athe 
Montana State (¢ eve Bozematr 
NEW JERSEY 


The Newark Museu 
Miss Alice Kendal 


Direct 
(address 43 Washington Street 
Newark 
NEW YORK 

Buffalo Muse f Science 
Elisworth Jaege (urat 
Educa 
add Buf Muse 
Humbe Park 
Buffal 1] 

Phe American Institut f the 
City « New York 
Jot \. Zellers, President 
(addre 61 We 6th Stree 
Ne \ k Cit 

Hartwick (¢ t 


Oneont 

Rochester Muse f Art 

and Science 
W Stepher Th i Director 
(address) 657 East Ave 
Rochester 


NORTH CAROLINA 
North Carolina Academy i ScieT 

Dr. A. D. Shaftesbury 

High School Chairmar 

(address) Department of Zoology: 

Womar ( ewe 











OHIO 
Ohio Junior Academy of Science 
Philip Dye, Chairman 
Governing Council 
(address) 416 S. New Jersey Ave 
Wellston 


OKLAHOMA 
Oklahoma Academy of Science 
J Willis Stovall 
(address) Director of the Museu: 
University of Oklahoma 
Norman 


PENNSYLVANIA 

Pennsylvania Junior Academy 

ol Science 
Miss Sophia M. Moiles, Chairmar 
(address) Department of Physic 
and Chemistry 
Johnstown Central High Sch 
Johnst wn 

The Press Science Club 
Edward P. Kasun, Direct 
(address) Promotion Editor 
he Pittsburgh Pre 
Pittsburgh 30 


RHODE ISLAND 
Rhode Island State Colle 
Ir. Ralph K. Carleton. Dire 
SCA Cooperation 
(address) P. O. Box 19 
Chet istry Dept 
Rhode Island State Collez 


yoretor 


SOUTH CAROLINA 
outh Carolina Junior Acade 


i Science 


Dr, R. BE. Ware. Chairmar 


(address) Dept. Zoology and 
Entomology 

( lemson Agricu tural Co 
(‘emson 


SOUTH DAKOTA 


South Dakota State College 
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Adaptable Equipment for Use in General Science 


LOUIS T. COX 


State Teachers College 
Towson, Maryland 


BECOME more convinced as time goes by 

that there are degrees of first handedness of 
science experiences. When the learner has to 
obtain an experience through use of equip- 
ment involving new concepts or attitudes or 
itself, the 
science and social implications of the experi- 


emotions toward the equipment 


ence are not going to be as meaningful as the 
use of familiar materials could make them. 
Do you remember your first experiences 
with test tubes, beakers, flasks. tuning forks. 
and ring stands? I know that they were very 
special pieces of equipment to me for a long 
time before | realized they are merely con- 
venient, standardized jars, bottles, vibrating 
bodies. and holders. respectively. The use of 
these special pieces of laboratory equipment 
brings to the minds of many pupils romantic 
notions of mysterious chemical secrets. of 
l'rankenstein, and of other sensational movie 
thrillers. 


because we do want interest in general science. 


This is not altogether undesirable. 


but not an undue amount of interest in strange 
apparatus. 

Aside from these considerations. the boys 
and girls in general science may try some of 
your demonstrations or experiments at home 
if you use equipment that can be adapted from 
dad’s work bench, the kitchen cabinet. the 
pantry, or the bathroom. Many of the mater- 
ials that 


from the hardware. ten cent. music 


can be used are inexpensive items 


and art 
supply stores, 

Below are described some experiences using 
these adaptable materials in the studies of 
sound, light. and energy. 


1. Sound 

USIC is a natural lead into the study of 
1! sound. This could be very boring to the 
boys and girls who play no instrument. So. 
the first job is to convince them that anyone 
can play some music on any musical instru- 
ment——and this is true of bugle calls. “Taps.” 
“Reveille.” and “Assembly” all use only four 
notes which can be found easily on any instru- 
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ment. The following musical instruments 
usually are available in ten cent stores, music 
stores, or at home: toy xylophone, harmonica. 
guitar, toy flutes, and whistles. 

With the toy xylophone, first find the Sol, 
Do, Mi, Sol or C, G, E, C for playing bugle 
calls and then note some of the relationships 
between vibrating bodies. That the pitch de- 
pends on the length of the bar is obvious. By 
measuring any two bars one octave apart, it 
is found that the higher pitched one is exactly 
14 as long as the other to make it vibrate twice 
as fast. Note also that each bar is suspended 
at points 14 of its length from each end. These 
points are the nodes around which the rest of 
the bar vibrates. Try removing a bar and 
holding at different points while tapping it. 


HE harmonica is very good for showing 

some principles of vibrating reeds. The 
Lugle calls are also easy because the four notes 
needed are four adjacent “blow” holes. By 
removing the cover plates and looking inside. 
or better, using the opaque projector to throw 
an image on a screen, the relationship be- 
tween length of reed and pitch is clearly 
shown. On better instruments, tuning devices 
and air valves (“breath savers’) will be seen. 

Vibrating strings are the sound producers 
on many that will be 
brought from home. The guitar is large and 


musical instruments 
easily seen in demonstrations from the front 
of the room. Show that the pitch of any one 
string depends on the tension, and that with 
all strings at about the same tension the 
heavier strings vibrate at lower pitches. After 
showing that the frets are used to shorten the 
strings to obtain intermediate pitches. find 
the four notes on any one string to play bugle 
calls, or tune four of the strings to those four 
notes. Can you explain why the frets are 
spaced closer together near the sound box? 
Pressing any string to the 12th fret (half the 
length of the string) raises its pitch one oc- 
lave. Some of the overtones of the string can 
be heard by touching the string lightly at Y%4. 


|. or \y its length. Resonance is shown if 
two of the thick strings are tuned to the same 
pitch. Then when one is plucked, the other 


Continued on Page 142 
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EDITED BY CHARLES R. CRAKES 


The editor of this department will attempt to bring before the readers of this publication the latest articles 
written by science teachers who are making effective use of various forms of audio-visual teaching materials. 
He will also endeavor to present a cross-section of educational opinions on audio-visual aids he may gather in 


travelling about North America. 





Mr. D. F. Schutte’s article “Visualizing the 
Science Curriculum” was started in the April 
issue, but due to lack of space only part of 
his very fine list could be printed. Mr. Schutte 
has developed a list of filmstrips which will 
be useful to Biological Science Classes. The 
list in the April issue closed with a filmstrip 
For your 
“Film Rating” 


given you “Film Sources”. 


on Arthropods. convenience, we 


have republished and have 

Your editor was well pleased with the re- 
sponse received to his invitations for articles 
to appear in this column. As a sufficient 
number has already been received to take care 


of the Journal for the current school year. 


may we suggest that you decide now to write 


an article for publication next year. Send it 


to the editor by March Ist. 1948. 

In the 
article of interest to high school teachers by 
Mr. Robert Bullington, Department of Science, 


December issue. we will have an 


MacMurray College, Jacksonville. Illinois. 
entitled “Do You Use Audio-Visual Aids?” 
In the February issue, an article entitled 


“Audio-Visual Materials and the Elementary 
Science Program” by Miss Marguerite Al- 
brecht, Principal, Irving School, Moline. IIl- 


inois. In the April issue, will appear another 
article of interest to high school science 
teachers entitled “Audio-Visual Aids and 


Physics” by Mr. Harold B. McCreight. Science 
Instructor, Union High School. Visala. Cali 


fornia.—_-C. R. Crakes. Editor. 


Visualing the Science Curriculum 


D. F. SCHUTTE 


Director of Visual Education 
Public Schools, Red Wing, Minn. 
Concluded from February Issue 
FILM SOURCES 
1. Society for Visual Education 
100 East Ohio St.. Chicago. Illinois 
Dewey & Dewey 
Kenosha, Wisconsin 
3. Stilfilm, Ine. 
6443 Melrose Avenue. 
Holly wood 40. California 
1. Castle Films, Ine. 
30 Rockefeller Plaza 
NeW York 
5. Metropolitan Life Insurance Company 
New York City 
6. Coronet Films 
919 North Michigan Avenue 
Chicago 11. Illinois 


Ie 


New York 20. 


7. General Electric Company 
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Publicity Dept., 
Schenectady, New York 
& Eve Gate House. Ine. 
New York City 
9. American Council on Education 
Washington. D.C. 
10. United Airlines 
5959 South Cicero Avenue. 
Chicago. Illinois 
11. Visual 
Suffern, New 
12. Jam Handy 
230 North Michigan Avenue 
Chicago, Illinois 


Sciences 


York 


13. Radio Corporation of America 
Camden. New Jersey 

FILM RATING: 

\— Very good 

B--Good 

C—Satisfactory 

D—Fair 
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k—Poor 
Ratings follow the listings of the titles of the 
filmstrips. 
Vanual: 
M—Follows all titles that are accompanied 
by study guides. 


Color: 
K- —-Follows all titles that are in color. 
x ript: 
S Follows all titles that have a seript ot 


printed explanation on the film. 
Animals 


Insects & Growth and Structure 2-A-S 


Frogs, Toads & Salamanders 1-B-S 
Spiders 1-B-S 

Birds of Orchard and Woodland 1-C 
Desert Animals 1-B-S 

Wildlife in Africa 1-C-S 

Simple forms of Life 2-A-M-S 


Birds 2-C-M 

Story of Sponges 1-B-S 

Story of Oysters 1-B-S 

Tree Toad 1-B-S 

Nesting Birds 1-C-S 

How Animals are Protected from Enemies 
1-B-S 

How Young Birds Get Food 1-B-S 


Soil Conservation & Wildlife 2-B-M-S 

Pests of Vegetables & 
Control 2-A-S 

The Anatomy of the Honey Bee 2-A-S 

Grasshoppers & Their Control 2-B-S 

Birds 


Birds ol Orchard and Woodland | -( 
Birds 2-C-M 


Insect Garden 


Their 


Nesting Birds 1-B-S 
How Young Birds Get Food 1-B-S 
Conservation 


Soil Conservation 9-C-M 
Irrigation 9-C-M 

Panorama of the l.S. 9-C-M 
National Parks 9-C-M 

hire L-B-S 
Forests of the t. S. 9-C-M 


extinguishers 


Environment 

1-D-S 

Soil Conservation 9-C-M 

Panarama of the United States 9-B-M 


Coast to Coast Geograph From the Air 
10-B-M-F-S 


Primitive tools 
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Weathering and Wind Deposits 1-D-M 

Geology of Caves 1-E-M 

Simple Forms of Life 2-A-M-S 

How Animals are Protected from Their 
Enemies 1-A-S 

Icebergs and Glaciers 1- D-M 

Soil Conservation and Wildlife 2-A-M-S 

Soil Erosion in the U. S. 2-A-S 

Food 

How to Cook Meat 1-C-M-K-S 

Foods and Digestion 2-C-M 

Nutrition 9-C-M 

Gardening Cartoons 2-A-S 

Backyard Garden 2-C-M-S 

Insect Pests of Garden Vegetables & their 
Control 2-A-S 

History of Agricultureal Implements 2-B-M-S 

How to Bake Bread 2-C-S-F 

Forests 

Forests of U. S. 9-C-M 

Forest Fires 2-C-M 

Paper in the Making 1-A-M-S 

Famous Trees of U. S. 2-D-M 

Forests & Human Welfare 2-C 

Propagation of Trees & Shrubs 2-A-S 

Health 

How to Live Long 1-A-S 

Nutrition 9-C-M 

How Plants and Animals Cause Disease 2-A-S 

Temperature, Respiration and Blood Pressure 
144-D-S 

Dental Health for the School Child 1-A-M-F-S 

How to Prevent Disease 2-A-M-S 

Firts Aid 2-C-M-S 

Louis Pastuer 5-B-F-S 

Edward Jenner 5-B-F-S 

Robert Koch 5-B-F-S 

Walter Reed 5-B-F-S 

Madame Curie 5-B-F-S 

Edward Livingston Trudeau 5-C-F-S 

Florence Nightingale 5-B-F-S 

lementary Physiology 2-A-M-S 

Insects 

Monarch Butterfly 1-A-S 

(Arthropods 11-B-S 

Vegetable Garden Insect Control 2-A-M-S 

Insects. Their Growth & Structure 2-A-S 

The Anatomy of the Honey Bee 2-A-S 

Some Spiders & How They Live 1-B-S 

Grasshoppers & Their Control 2-B-S 

Continued on Page 143 
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“High Tension” Electricity 





This Tesla coil when tuned will produce a spark up to nine 
inches in length. 


EARLY 


apparatus for the demonstration of high 


everyone is intensely interested in 
voltage electricity. For the science club. school 
assemblies, or the adult group the Tesla Coil 
here illustrated will create interest and discus- 
sion. 

The apparatus, with the exception of a one- 
kilowatt transformer of the type used in the 


DAVID G. VEQUIST 
Benton High School 
Saint Joseph, Missouri 


early stages of wireless telegraphy, can easily 
he built by the students. When adjusted and 
tuned it will produce a fat spark up to nine 
inches in length. The potential will be in the 
order of several hundred thousand volts, but 
because of its high frequency the electricity 
can be conducted harmlessly over the body 
to light ordinary flourescent lamps. To avoid 
burns, contact should be made through a piece 
held in the hand. 


should be used so that the eyes are not struck 


of metal which is Care 
by the discharge. 
tricks that can be carried 


out will depend on the ingenuity of the per- 


The number of 


former. The author has used the apparatus to 


present serious topics to a wide variety of 


audiences. In all instances of the use of this 
Tesla Coil the teacher should be in charge be- 
cause of the danger involved in the 25.000 


volt 60 evele portion of the circuit. 


EFERENCE to the drawing will provide 


most of the details for construction. Ad- 


Diagram showing plan for constructing a Tesla coil 
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justment and tuning involves moving the elip 
connector of the wire from the condenser up 
or down on the turns of the primary of the 
Tesla Coil. If the tuning is difficult remove 
or add plates to the condenser. Mica may be 
used instead of glass to increase the capacity 
of the condenser. The rotary gap can be cut 
from a circular plate of metal 7 or 8 inches in 
diameter with teeth on the edge about one 
inch apart. A motor driven grinder arbor may 
be used to rotate the plate between terminals 
which are attached to the secondary of the 
25,000 volt The teeth should 
pass as close as possible to the terminals with- 
out touching. The secondary of the Tesla Coil 
should be shellacked. 


Similar apparatus can be constructed on a 


transformer. 


smaller scale using a lower voltage transformer 
and less power, but of course it will not be 
as spectacular. Most books giving informa- 
tion on the Oudin and Tesla Coils are out of 
print, but construction data appeared recently 
in a popular magazine.’ The coil described 
in the article mentioned above has been used 
in theatres and as a movie “prop”; and it is 
claimed that it will produce a spark twelve 
inches in length and will produce a corona 
that will literally make one’s hair stand on 
end. 


1—Tracy Diers Cigar Box Tesla Coil,’’ Popular Science 
Monthly, Student Supplement, Vol. 148, No. 1 (January, 
1946). See also K. M. Swezay, “Simplified Tesla Coil,” 
Popular Science Monthly, Vol. 125 (December, 1934), p. 65; 


and G. K. Pierce and H. D. Campbell, “Complete Plans for 
Building a Tesla Coil,’’ /ndustrial Arts Magazine, Vol. 18, 
N 3 (March, 1929) p. 100 
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Continued from Page 113 


will guide the revision of the manuscripts: they 
will see to it that the right persons are in- 
vited to a conference and that these persons 
receive the manuscripts with instructions that 
they study these materials and come to the 


conference with inter- 
linear. supplementary and/or deletions. The 
conference itself must be planned in full 
detail so that the 


will be met. 


specific criticisms 


needs of the conferees 
The general session must be so 
set up that the importance of the theme will 
be accepted by the conferees. There will be 
opportunities for questions and comments. 
Then there will be which the 


manuscripts will be openly criticized. Follow- 


sessions at 


ing such sessions the conference will divide 
into groups for serious work on the manu- 
scripts including very careful consideration 
of how the problems can be solved in practice. 


After such 


reported to the entire group. 


work sessions the results will be 
It is after the 
conferees return home that the major work 
begins and again stimulation and guidance 
should continue to emanate from some person 
or persons so that the “pot may be kept boil- 
ing’. The “pot may be kept boiling” by work- 
conferences on a regional, state or community 
basis. Then there are other procedures of 
major importance to be given serious con- 


sideration such as: workshops, resource-use 


development, and on-the-job experience. 
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You will hear several reports about work- 
shops this afternoon. Like work-conferences 
the values of workshops will be determined 
very largely by the pre-planning which has 
heen done in advance of the opening session. 
Such pre-planning will be concerned with (a) 
the amount of time to be made available, (b) 
the persons who will be included as _partici- 
pants in the workshop, (c) the training and 
experience of the selected staff members, (d) 
the materials and experiences to be made 
available to the participants, (e) the nature of 
the problems to be pursued, (f) the kinds 
of reports which are envisioned and (g) the 
distribution and publicity planned for the 
results. In my judgment, less than three 
weeks of full-time participation can be of but 
little help; a non-representative group will 
result in rather narrowly adapted suggestions; 
staff members who have not had recent and 
extensive contact with pupils like those the 
teachers are regularly serving are likely to 
encourage proposals that are poorly suited 
to the needs of the teachers and the pupils; 
reports that seem very good to the authori- 
ties are often devoid of the helpful details 
that will recommend them to teachers; and 
even a good report will be of but limited 
service until and unless some very substantial 
channels for publicity and distribution are 
used. Workshops require much pre-planning, 
realistic guidance, money to attract the right 


persons as participants, competent and real- 
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istic consultants, extensive library facilities, 
opportunities for actual studies of projects 
in the community, carefully organized and 
directly helpful reports, and vigorous follow- 
ups. 


HE DEVELOPMENT of resource units or 
resource-use units also offers a very great 
possibility of increasing natural resources 
planning and conservation education. The 
greatest possibility is offered when these units 
are planned for teachers and other leaders 
as we now find them in our schools. The 
regular responsibilities of these persons should 
be carefully considered so that the suggestions 
will enable them to do something which they 
are expected to do and to do it easily. Here 
our would-be reformers make their great mis- 
take in that they wish for and try by 
glorious job to get the needed changes made. 
We must realize that great changes come 


one 


through many small changes and we should 
feel happy as long as teachers and other 
leaders are making and_ noticeable 
progress in the proper directions. Suggesting 
and expecting too great changes will result 
in a resource unit that will not be used. A 
realistic resource unit with many proposals 
clearly described in terms of teacher and 
pupil activities, is what should be developed. 
This means that for the most part you and 
I cannot prepare such resource units because 
we cannot be realistic, simple, and practical 
enough. We need to secure the help of 
ordinary teachers and ordinary leaders so that 
useful suggestions for the great number of 
ordinary persons may emerge. We need to 
set up a procedure premised on 5 to 10 years 
of progressive work so that a great change 
may come as a result of many lesser changes. 
No one-shot effort will bring resource-use 
and conservation into the schools to an ad- 
equate degree. Ten billion little dams pro- 
duced by a mat of vegetation growing on a 
slope is far more effective than one big dam 
somewhere in the valley. 

The next area of suggestions which I desire 
to discuss is on-the-job experience. This can 
be combined with workshops, but much more 
extensive participation is to be desired. | 
would like to suggest that some classroom 
teachers should be employed full summers, 
full terms, or full years on real conservation 


real 
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jobs and after such work return to teaching. 
If such employment can be combined with 
studies in related fields at a near-by college 
under the immediate direction of a person 
who really understands the theory and prac- 
tice involved, it would be a very enriching 
experience and the teacher would bring into 
his classroom the background which makes 
possible vivid enough examples of theory and 
“know-how” that pupils will learn what really 
can be done about conservation and resource 
use. I realize that on-the-job training may 
appear to be somewhat expensive in terms 
of the work that the inexperienced teacher can 
perform for the compensation received. but 
we must consider the cumulative affects of 
such experience and instruction. We must 
consider the idea that the teachers will be 
working with greatly increased effectiveness 
during each school year following such on-the 
They will also be able to 
constructively in 
development and in work-conferences. I am 
urging that State Conservation Departments 
and Federal Conservation Laboratories should 
actually employ classroom teachers for work 
on actual projects. 


job employment. 


participate resource-unit 


I am urging that even 
when they find a truly superior person that 
they will not continue to employ such persons 

until these persons have returned to teaching 
and added their contribution to teaching prac- 
tice. 


HERE REMAINS for me to point out the 
implications of these procedures for re- 
and 


these concern the physical sciences. 


source use conservation education as 
Some 
physical and chemical themes for work con- 
workshops. 


ment, and on-the-job experience which are 


ferences, resource-use develop- 


rather directly related to the physical sciences 


are those concerned with energy and ma- 
terials. Some examples may be: Fuels 
for Tomorrow. New Metals for New Uses. 


Developments in Chemurgy. Water Control, 
Safety from Fire, Highway Maintenance. 
Soil Testing and Fertilizing, Machine Main- 
tenance, Pollution Control, Sewage Disposal, 
Insulation, and Soil Erosion. Even such titles 
as: Aviation, Metric System, and Electronics, 
might be given strong conservation and re- 
source-use emphases. 

I have stated that much pre-planning is re- 
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‘PHYSICS TEACHERS - 
... TEACH Electricity 


and 
. VISUALLY 
Use the Famous Magnetism 


Crow Electrodynamic Demonstration Equipment 


“Furnished with illustrated Manual describing in detail 101 dramatic experiments 
which visually illustrate all basic principles of electricity and their practical application. 
"Can be used with any text on physics. 

“Operates from standard 110 V. outlets. 

*Within the means of every school budget. 

*A complete “package” of coordinated literature and equipment. 

*Supplied in beautiful hardwood cabinet. 

*Visual education at its best! 








Write for interesting illustrated booklet 


UNIVERSAL SCIENTIFIC COMPANY, INC, 
Dept. S-10,1102 Shelby St., 


Vincennes. Indiana 














a * 
quired for the development of such materials Conservation for Schools. U.S. D. A. 
and that lets me out when it comes to giving Soil Conservation Service. 


details. However, let me now indicate some 8. Water and Our Forests. Miscellaneous 


sources of help that I consider apropo to these Publication No. 600, U. S. D. A. Forest 
themes: 


Service. 
1. A Curriculm Guide to Fire Safety, 9. Government Printing Office. Price 
Bulletin 1946, No. 8. Federal Security Lists: 
Agency, U. S. Office of Education. No. 18 Engineering and Surveying 
2. An outline for Teaching Conservation No. 20 The Public Domain 
in High Schools. U.S. D. A. Soil Con- No. 21 Fish and Wildlife 
servation Service. No. 31 U.S. Office of Education 
3. Education in Conservation of Soil and No. 42 Irrigation, Drainage, and Water 
Water, Report of the Northern Great Power 
Plains Conservation Education Com- No. 43 Forestry 
mittee, 1945, State Education Dept., No. 44 Plants 
Lincoln, Nebraska. No. 45 Roads 
1. Determination of Water Quality. U.S. No. 46 Agricultural Chemistry and 
Department of the Interior, Fish and Soils and Fertilizers 
Wildlife Service, 1946. No. 48 Weather, Astronomy and Met- 
5. Available Publications of the Soil Con- eorology 
servation Service, August 1946. No. 50 American History and _ Bio- 
6. Materials of Interest to Teachers. Forest graphy 
Service U. S. D. A. No. 51 Health 
7. Bibliography, Available Literature on No. 53 Maps 
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TEACHING OF ELECTROLYSIS 
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Ne 


2K" + 2HOH — 2KOH + H 

The NO: goes to the anode where it forms 
NO: radicals, 

NO; — NO” + e 

but these radicals cannot exist in the pres- 
ence of water which they attack to form 
O: and HNO. 

2NO: + H-O — 2HNO: + 140 

This is proved by liberation of He: at 
cathode, O: at the anode, and the facts that 
the cathode region becomes alkaline - and 
the anode region acid. 


. When a solution of NaCl is electrolyzed 


the Na* ions go to the cathode where they 
are discharged to Na metal which cannot 
exist in the presence of water. 
Nat + e > Na’ 
The Na, therefore. reacts with the water to 
liberate He: and NaOH. 
2Na’ + 2HOH — 2NaOH + H 
The Cl ions £0 to the anode whe re they 
are discharged to form Cl:. 
2Cl — Cl: + 2e. 

Corrected 
A salt is always ionized even in the solid 
state. Water merely separates, mobilizes. 
and insulates the ions. 
The salt is already and always was ionized 
prior to electrolysis. 


. The ions in a molten or dissolved salt aré 


already in haphazard motion. The current 
directs the motion toward the pole of oppo- 
site charge. 


. The current in the case of a non-metallic 


conductor is carried by ions. lons do not 
conduct in the solid state which by defini- 
tion is rigid. 

A solution of K*+NO: contains large num- 
bers of K+ and NO 
smaller amount of H+ (no doubt as H-O> } 
and OH from the water. The electric cur- 
rent attracts K+ and H* to the cathode and 
NO: and OH to the anode. At the cath- 
ode there is a choice between K* 
is very difficult to discharge and H 


along with a much 


Ww hich 


ions which are easily discharged but rela- 
tively rare. The H* ions are, however, de- 
rived from an almost unlimited reservoir 

water molecules. The H* ions are then 
discharged to form He gas. The water in 
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the cathode region is therefore depleted of 
H+. OH ions are left, hence it is alkaline. 
In like manner, at the anode the choice is 
between NO: and OH. 
more easily discharged than NO: , hence 
they change to O: and H:O. This depletion 
of OH 


making an acid solution. If the contents 


The latter is much 


leaves a regional excess of H 


were stirred, the H+ and OH’ would neu- 
tralize each other and only a solution of 
K*+NQO- would be left. 

\ solution of Nat+Cl contains large num- 
bers of Nat and Cl and much smaller 
amounts of H+ and OH from the water. 
The cathode attracts the Na* and the H 

while the anode attracts the Cl and OH 
ions. At the cathode the liberation of Na 

ions will require 2.71 volts more than the 
H* ions. which are not so abundant but as 
they are discharged more water dissociates 
so that there actually is an inexhaustible 
supply of H The discharge of H* re- 
sults in the increase of OH) ions around 
the cathode. 

At the anode the discharge of C1) will 
require 0.96 volt more than that of OH 
at the same concentration. but the small 
number of OH ions (i. e. 10°) decreases 
their chance of being discharged except in 
very dilute solutions. (A M/32. solution 
of NaCl does evolve some O: at the anode. 
More concentrated solutions evolve more 
Cl: and less O:). 

The ions of Na and OH will therefore 
be left in solution. This explains a well- 
known commercial method of preparing 


NaOH, Cle. and H:. 


N AN electrolytic cell the negative pole Is 


the cathode, which attracts cations (the posi- 


tive ions!) since it has an excess of electrons. 


These electrons have traveled through the ex- 


rnal circuit from the anode which is positive 


since electrons are being withdrawn there. 


In a voltaic cell it is better not to use the terms 


6, 


‘athode” and “anode”, but simply to say 


“positive” and “negative” poles. Here. how: 


ever, the electron flow is from negative to posi- 


tive in the external circuit. Thus one needs 


to make a careful distinction between the two 


kinds of cells in saying what happens at an 


electrode. The drawing shows that the two 
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50 species typic al of 
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of 12 Phyla. Select- 
ed to show classifi- 
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Special features 
such as life  his- 
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All specimens in 
uniform size jars, 
with labelling giv- 
} ing common and 
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positive poles are connected directly when 
both cells are used in series: 

In an electrolytic cell the total EMF will 
usually be negative or have a low absolute 
value, showing that electrical energy is being 
changed to chemical energy hidden in the 
products of the cell. The total EMF of a 
voltaic cell is a high absolute value, showing 
that electrical energy is being given off from 
the chemical energy stored in the materials of 
the cell. 


HE SOLUTION in an electrolytic cell will 

not decompose without the application of 
electrical energy. The products are liberated 
separately at the cathode and anode, but if 
brought together they are usually capable of 
spontaneous reunion. For example. the elec- 
trolysis of water produces H: and O: gas. 
Water does not normally decompose, but is 
forced to do so by the electric energy which 
is put into the cell. This energy now appears 


ll. Predictions of Electrolytic Products 


as chemical energy in the He and Os. These 
elements are much more active than water and 
if united explode and release their energy as 
heat and light. 

The materials from which a voltaic cell is 
constructed possess chemical energy which 
ordinarily would be lost as heat if the two im- 
portant parts were in direct contact. The in- 
terposed solution and conductor force the 
electrons to travel far enough so the electrical 
energy can be used. 

The Daniell cell illustrates this principle. 
If a piece of zinc metal is put into a copper 
salt solution, the zinc replaces the Cut? ion 
thus: Zn + Cut? > Cu + Zn*+ 
Actually electrons are transferred from the 
Zn to the Cut+. When they are in direct con- 
tact the movement of electrons cannot be used. 
but when CuSO. solution in contact with a 
copper electrode is covered by a ZnSO. solu- 
tion and a zine electrode, care being taken not 


Electrolyte Ions Present Cathode Anode Remains in Solution 
CuCl: H+ Cut+ Cl OH Cu Cl H+ OH 
CuSO. H* Cutt SO. OH Cu 160 H * SO. 
NaCl H+ Na? Cl OH H hei Na‘ OH 
H-SO. HH SO. OH H 140 H + SO. 
KOH H* K! OH H LoO K OH 
KNO H* Kt NO. OH H nw) K NO 
Cut NO.) H! Cutt NO OH Cu LO H* NO 
HC] H+ Cl OH H Cl H+ OH 
I1l. Supplementary Table of Standard Electrode Potentials (°) 

Li- Lit +e t- 2.96 

Mn — Mni+ + 2e + 1.05 

Cr —> Crtt+t + 3e 71 

H:C:0. — 2CO: +- 2H+ + 2e 49 

Pbh++ 4- SO.” — PbSO« + 2e a 

Ni — Nit+ + 2e +-(),23 

Snt++ — Snt* + 2e 0.13 

Cut — Cutt + e - LG 

Mn++ + 2H:-O + 4NH: — MnO: -+ 2e INH. - 47 

Cu — Cut + e 52 

MnO: + 40H — MnO. 2H:O + 3e 07 

Ket + — Fet++ -+-e 77 

2Hg — Hg:+ + + 2e BO 

Cul — Cut+ + 1 + e - 8 

INH: + Zn > Zn (NH>): L. De - 1.05 

2Cr+++ + 7H:O > Cr-O + 14H* + 66 - 1.36 

Mn+ * + 4H-0 — MnQ. + 8H! -+ Se - 1.52 

Cet” — Cet’ +e 1.61 

2H:O + PbSO. — PbO L SOs | 4H4 ze 1.69 
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to stir them up, an EMF of +-1.1 volts is ob- 
tained. The zinc forms the negative pole and 
the electrode reaction is Zn’ — Zn++ + 2e. 
From Table I, it is evident that the sign given 
there must be reversed, hence at this electrod 
E» + .76. The electrons leave the zinc and 
travel to the positive pole, the copper elec- 
trode, where Cut++ + 2e — Cu’. Es = + .34. 
The sum of 0.76 + 0.34 1.10 volts. The 
discharged products (copper metal and 
ZnSO.) will not react with each other and 
hence represent a lower state of energy than 
the original zinc metal and CuSO. the differ- 
ence being the electrical energy liberated. 


HE LEAD storage cell is an important com- 
mercial application of electrochemical 
theory, since it may be recharged and is fairly 
resistant to abuse. Its positive pole is lead 
dioxide, PbO:, separated from the negative 
pole of lead by a solution of H:SO.. These 
three chemicals possess considerable chemical 
energy, and the combination therefore acts 
as a voltaic cell while discharging. the prod- 
ucts being relatively inert: namely. PbSO. on 
each electrode and water instead of sulfuric 
acid. The discharged cell may be restored to 
the original materials by the application of 
electrical energy. Thus the common lead stor 
age cell is acting as an electrolytic cell during 
charging. The half-cell reaction for the posi- 
tive pole: (on discharge) 2e 4+- PbO. +- 4H+ 
+ SO. — PbSO. + 2H:O (reversed from 
the table) E. +-1.69 volts. (Note that elec. 
trons enter the positive pole). The negative 
pole reaction is Pb + SO. — PbSO. +. 2e. 
E. +-0.35. Total EMF is 2.04 volts or 
roughly 2 volts per cell, requiring three cells 
for a 6-volt battery. On the charge, the elec- 
tron current is reversed since it is now an 
electrolytic cell. A common method of testing 
batteries is to check the density of the electro- 
lyte. a low density meaning that the cell is low 
in H:SO. and so almost discharged. The addi- 
tion of H:SO. will not permanently recharge 
the cell since the PbSO. electrodes must also 
be returned to PbO: and Pb. 

The Edison storage cell employs NiO: for 
the positive pole and iron for the negative 
pole, the electrolyte being NaOH solution. On 
discharge the positive pole reaction is: 


NiO: + 2H:O + 2e — Ni(OH): + 20H” 
Ks +-0.49. Continued on Page 143 
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COLLEGE TEACHERS 
IN DEMAND 


Excellent opportunities await good 
teachers (master’s degree or higher) 
who wish to teach in colleges. 


We handle college placements ex- 


clusively—-national coverage. 


Let us work for your promotion. 
Send for information. 
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COLLEGE 
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MAGNIFIER 


Folding, Doublet, 10x 





11H magnifiers of all kinds soaring 

in price, here is an Opportunity to 
procure a quality instrument at exceed 
ingly low cost. 


OUBLE-CONVEX | lenses, carefully 

mounted in aluminum housing, gis 

ing undistorted maximum field, very light 

in weight. Excellent magnifier for labora 
tory and field work. 

No. 1874 MAGNIFIER, 10X..... evee.00 


10% discount in lots of 5 or more 


EST. 1919 





New York Scientific Supply Co. 


General Supplies for Chemistry and Biology 
30 West 30th Street New York 1, N. Y. 
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THE ALCOHOL PROBLEM 


Continued from Page 123 
Information Sources 


NLY recently in this country has the surface 

of some of the problems been scratched. 
There is a very interesting twenty cent Public 
Affairs pamphlet, written by Herbert Yahraes, 
entitled Alcoholism is a Sickness. This is a 
ray of enlightenment on a subject too long en- 
shrouded with a cloud of misconception and 
ignorance. Here is a sane, thorough brief 
discussion of why people drink, the effects of 
drinking, how a small percentage of drinkers 
become alcoholic and a description of en- 
lightened methods of providing for the latter. 

The National Committee for Education on 
Alcoholism, sponsored by the Yale Plan for 
Alcoholic Studies, publishes free and low cost 
informative literature on alcoholism, and pro- 
vides speakers for interested groups. The Re- 
of Alcoholism 


has sponsored some scientific studies. They, 


search Council on Problems 
too, concern themselves only with alcoholism. 
They publish a bulletin and miscellaneous 
pamphlets and reprints. Though the work of 
the scientists whom they sponsor is of a high 
caliber, the limitation of the field of their in- 
terest should be kept in mind. 

Yale University publishes the Quarterly 
Journal of Studies on Alcohol as well as mono- 
graphs and books. The University Section on 
Alcohol Studies of the Laboratory of Applied 
Psychology maintains two clinics. 

A Forward Looking Program 

Another sign of progress is displayed in 
the report of the New Hampshire Legislative 
Research Commission, earlier this year. They 
referred to it as a major public health prob- 
lem. The following quotation from the Report 
is interesting because it summarizes the gen- 
eral aspect of the problem and indicates an 
intelligent approach: . the complexity of 
the problem of alcohol does not permit study 
of it as a whole but only of its parts and those 
in such a way as to permit correlations of find- 
ings; second, the problem of alcohol cannot 
be solved by legal enactments alone but re- 
quires broad social measures, educational pro- 
grams, and scientific study and treatment; 
third, that any solutions proposed for the 


problem of alcohol must be based on knowl- 
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edge and research; must be impartial and ac- 
curate; and conducted by representative and 
disinterested people.” 

It would be 


competent scientists, psychologists and sociolo- 


worthwhile to finance some 
gists to determine whether drinking actually 
has any social, physiological and psychologi- 
cal value; and, if so, under what conditions 
occasion or the 
and the 
quantity imbibed during a given time. the 
effects More 


should be known about the question of why 


as regards the individual, th 


social or industrial circurstances. 


may be considered beneficial. 
some people become excessive drinkers and 
why some of the latter succumb to the sick- 


ness known as alcoholism. Numerous cor- 
relary problems would suggest themselves. Of 
course, we all have our personal hypotheses 
about some or all of these questions. But. in 
this atomic age, we won't be satisfied until we 
can check these guesses with findings deduced 


by the scientific method. 


T SHOULD be hoped that our Federal Gov- 

ernment would finance a program of study 
and research such as the one envisaged by the 
New Hampshire Commission. Some phases of 
such work could be initiated by the National 
Mental Health The 


National Science Teachers Association might 


Advisory Commission. 
well urge that such a project be undertaken. 

It is interesting to recall that the National 
Mental Health Advisory Commission was es- 
tablished to carry out the provisions of the 
National Mental Health Act of 1945, one of 
the latest among the progressive federal laws 
initiated during the late presidential admin- 
istration. 

Though there may be a feeling of futility in 
hoping for appropriations for such a project 
in the immediate future, | would maintain 
that intelligent and determined effort is bound 
to bring fruit in a more progressive era. Such 
effort must begin now. What do you think? 

Comments on recent developments in al- 
cohol education are planned for a future edi- 
tion. Suggestions will be appreciated by the 


writer. 
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ADAPTABLE EQUIPMENT 


Continued from Page 129 


one quickly begins to vibrate in resonance. 
This can be seen easily if the two are rubbed 
with white chalk, and it can be heard if the 
first string is damped a few seconds after 
plucking. Note how the sound boxes on many 
musical instruments are shaped to provide 
sections of various lengths that resonate to 
various pitches, reinforcing them. 


OY FLUTES and whistles of many types are 


available in the dime stores and 
stores. All may be used to show some of the 


music 


principles governing vibrating columns of air. 
In the flutes, and flute type whistles, the length 
of the column of air is shortened, thus raising 
the pitch, by uncovering holes toward the 
mouth end. The number of holes to uncover 
for each of the four bugle call notes is easily 
found by trial. In the trombone type whistle. 
the length of the vibrating air column is con- 
trolled by a plunger, and a little practice will 
be necessary to find true pitches. Note that in 
all these flutes and whistles, any one length 
of air column may be caused to vibrate at 
several pitches an octave apart. The higher 


octaves require successively harder blowing 
to supply energy for the more rapid vibration 
of the air column. 

There are several little devices that may be 
helpful in explaining the nature of sound 
waves. A line of dominoes. stood on end less 
than a length apart may be topplled by up- 
setting the domino at one end of the line. Each 
domino strikes another as it falls, a process 
something like the transmission of a sound 
impulse from molecule to molecule through 
the air. A similar device consists of a row of 
marbles in the blackboard chalk groove. When 
a marble is rolled to strike one end of the row. 
a marble is dislodged from the other end of 
the row by the energy transmitted from marble 
to marble. “Slinky.” the flexible steel spring 
toy, makes a still more accurate analogy. 
When the spring is stretched out about ten 
feet long. a few loops can be compressed at 
one end and, when they are released. the com- 
pression wave can be seen to travel the length 


and echo back! 


of these devices demonstrate the important 


of the spring However. none 


concept that sound waves radiate in all direc- 


tions. 
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By Dr. Florence L. Meredith, Tufts College 


A youth-minded text that gives high scheol students what they ought 
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pearance, gives facts on mental health, discusses social relationships. 
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ing well and fit, emphasizing why tested doctrines must be followed 


to avoid sickness or accidents. Strikingly illustrated with halftones and 
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EVERYDAY PROBLEMS IN SCIENCE 
Beauchamp, Mayfield, West 

A complete one-year general science 

$2.20 

. 1.08* 


EVERYDAY PROBLEMS IN BIOLOGY 


Pieper, Beauchamp, Frank 
One-year biology course 


Study-Book, Pupils’ Edition 


BASIC ELECTRICITY 

Beauchamp, Mayfield 
Combined textbook and laboratory 
manual on the fundamentals of 
electricity $1.96 


course 


Study-Book, Pupils’ Edition 


$2.20 
$1.08* 


Chicago Atlanta Dallas 





TEACHING OF ELECTROLYSIS 

Continued from Page 139 

At the negative pole Fe + 20H — Fe(OH): 
+. 2e Fe 0.88 

The total EMF would be 1.37, but under the 
conditions used 1.2 volts is obtained, requir- 
ing four cells for a six-volt battery. 


HE DRY CELL is of course not really dry 
but has moistened salts as electrolytes. The 
positive pole at the center consists of a carbon 
rod surrounded by MnO: (Note PhO: and 
NiO: for the two cells just discussed, i. e. 
oxidizing agents.) The negative pole is the 
(Note here lead, 
iron, and zinc are reducing agents.) The 
electrolyte is NH:Cl and ZnCl:. On discharge 
at the positive pole 2e + MnO: -+ 4NH: > 
Mn++ 4NH:; + 2H:0. E> is around 0.5 
volt. At the zinc electrode Zn + 4NH: — 
Zn(NH:)«+*+ + 2e. E> is around 1 volt; total 
1.5 volts. 
The dry cell cannot be recharged and is not 
very long lasting but its convenience makes 
it valuable. 


zine can covering the cell. 


For a somewhat more extended discussion, 
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Al Science Program 
Understanding of Science Principles 
Habits of Scientific Thinking and Doing 


Pasadena 
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TEST IT YOURSELF 


Tuleen, Muehl, Porter 
Chemistry laboratory workbook with 


consumer applications. Keyed to 
fourteen standard texts $1.20* 


PREPARE YOURSELF 


Tuleen, Porter, Houston 
A “discovery” type physics labora- 
tory workbook which may be used 
with any standard physics 


textbook $1.20* 


* Teacher's edition available at same price 


Scott, Foresman and Company 


San Francisco 


New York 





the reader may refer to Timm, J. A.. J. Chem. 
Educ., 24, 160-165 (1947). 





VISUALIZING SCIENCE 


Continued from Page 131 

Plants 

Bacteria 2-B-M-S 

Spring Wild Flowers of the Open Field 1-C-M 
Flower Gardens 2-D-M-S 

Thallophytes 11-B-S 

Spermatophytes 11-B-S 

Forest Fires 2-C-M-S 

Gardening Cartoons 2-A-5 

Backyard Vegetable Gardens 2-C-M-S 





ORDER IN THE DEPARTMENT 


Continued from Page 119 


But effective science teaching cannot be done 
with the text alone. What we can do, there- 
fore, to help obtain effective science teaching 
is to devote some time, thought, and energy 
in organizing our science departments in such 
a way as to get the most convenient and effec- 
tive use from our materials and equipment. 
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CONSERVATION EDUCATION 
Continued from Page 112 
- SECURE cooperative effort the National 

Committee is inviting interested agencies 
and organzations to collaborate in securing 
agreement upon national policies, and the de- 
sirable direction of such a program; and to 
join in sponsoring the work of the Committee 
in an effort to develop common agreement 
upon national policies. 

To implement such a program the Commit- 
tee is seeking financial support for a research 
and study program, to make possible the: em- 
ployment of a research personnel, and to pro- 
vide for clerical work, travel and publication. 

The Committee proposes to work in the fol- 
lowing manner: To prepare a_ preliminary 
formulation of proposals and suggestions for 
a national policy in collaboration with agen- 
individuals. This 
formulation will be presented at a national 


cles, organizations, and 
conference called for this purpose. From the 
results of this conference a comprehensive 
statement on national policies in conservation 
education will be prepared for publication. 


The Committee proposes to disseminate this 
revised statement and assist in its interpreta- 
tion and implementation, to the end that it 
may become a vital part in the education of 


every citizen. 
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Conjugating Paramecia 
Two seperate cultures of opposite mating types of Paramecium bursaria furnished per unit. 


Quantity sufficient for demonstration $3.50 
For class of 25 students 5.00 
Bacteria and Fungi 
Cultures of more than one hundred species are available. 
Per culture $2.00 
Five or more cultures, each 1.50 
Drosophila Cultures 
Any of the commonly used strains can be supplied. 
Per culture $2.50 
Five or more cultures, each 2.00 
Living Mealworms, Termites, Frogs, Turtles, Mice, and Rats 
Living Water Plants, Liverworts, Lichens, Mosses, and Ferns 
Aquarium and Terrarium Sets 
Medium size $3.50 
Large size 5.00 
Sterile Agar Slants, Tubes, and Plates. Preserved Specimens, 
Microscope Slides. Kodachromes, Dissecting Instruments, etc. 


CAROLINA BIOLOGICAL SUPPLY COMPANY 
Elon College. North Carolina 


11} CAROLINA CULTURES —tutiune service |] 
CULTURE SERVICE 
Protozoa Algae Invertebrates 

Amoeba proteus Chlamydomonas Hydra 

Paramecium caudatum Pandorina Planaria 

Stentor Eudorina Aeclosma 

Vorticella Gonium Dero 

Peranema Volvox Nais 

Class of 25 $2.00; 50 $3.50; 75 $4.75; 100 $6.00 

Paramecium multimicronucleatum Spirogyra Vinegar Eels 

Euglena Oscillatoria Rotifers 

Arcella Nitella Daphnia 

Centropyxis Chara Copepods 

Chilomonas Diatoms Ostracods 

Class of 25 $1.50; 50 $2.50; 75 $3.25; 100 $4.00 
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BOOK SHELF 


ELECTRICITY — PRINCIPLES, PRACTICE, EXPERIMENTS. 
Charles S. Siskind, Assistant Professor of Electrical Engineer- 
ing, Purdue University. McGraw-Hill Book Company, New York, 
1947. 448 panes. 13x21 cm. 189 illus. List, $2.60. 

his book deals with elementary magnetism and 
both direct and alternating current electricity. It 
is suitable for senior high school and non-electrical 
engineering college students. 

Mathematics has been kept to a mimum with 
simple arithmetic formulas the rule where problems 
are necessary. Diagrams are simple, well explained 
and easy to read. Pertinent experiments with clearly 
stated objectives and well described procedures are 
found in each chapter At the 
Is a 


end of each chapter 
Follow 
ing the summary are a number of questions ana 
well-selected 


summary in well-worded statements 


practical problems 


Construction pro] 
also sugested and described. At the end of 
is a list of visual aids for each chapter 


ects ae 


the book 


LECTURE EXPERIMENTS IN CHEMISTRY. G. Fowles. Third 
Edition with Supplement. The Biakiston Company, Philadel 


phia, 1947. 612 pp. 1314x21 cm. 158 illus. $7.00 

Ihe third edition of this excellent book of teach 
ing demonstrations has been enlarged by the addi 
tion of a supplement (18 pp.) of new material 


Of particular note is the attempt to deal experi 


mentally with the principles of chemical action 


1 
material 


etlectivels 


equilibria 1 he is in teaching order an 
can be illustrative 
Other Mattuck’s conductivity ap 
puratus id modern methods of cleaning mercury 

The book wealth of 


material for use in college teaching 


used tor purposes 


additions imeclude 
supplies a demonstration 
Much of the 
material also will be found valuable in high school 
chemistry 


BASIC BIOLOGY FOR HIGH SCHOOLS. Carroll Lane Fenton, 
and Paul E. Kambly, Professor of Education and Director of 
Supervised Teaching, University of Oregon. The Macmillan 
Company, New York, 1947. 726 pp., 15x20' cm. Illus. $3.24 
Basic Biology is a text that will attract even 
found his 
Included in the text are eleven units 
divided into trom three to six chapters each and 
twenty ps ve 


the student who has not vet interest in 


the subject 


vlossary An organization of all see 
book has been ado} ted which develops 


lovically that 


tions of the 

each 

it 
kach 


ol pictures 


subye ct 


from material 


prece les 


tinbit ois introduced 


with a plate 
what the unit: will pre 
sent, followed by a page of descriptive material and 


challenging questions The 


full page 
illustrative of 


chapters are written 
rather informally in a manner suggestive of a skilled 
instructor talking with his students 

Ihe numerous pictures are especially splendid 
each illustrating a fact or principle being discussed 
in the text itself. Ranging in size from small sketches 
plates 


eNpe 


tip to full paye 
vite even the 


they are of a calibre to in 
rienced instructor 

Phe text will no doubt find ready acceptance on 
the ptt ol teachers \ workbook is also avatlable 


lo accompany the text 


DIRECTED EXPERIMENTS IN CHEMISTRY. Theodore E. Eck 
ert, Whitney Point Central School, Whitney Point, N. Y.; 
Harley K. Lyons, Walnut Hills High School, Cincinnati, Ohio; 
and Wallace H. Strevell, Ellenville Public Schools, Ellenville, 


N. Y. College Entrance Book Company, New York City, 1947 
158 pp., 18x25'2 cm. Illus. 
Directed Lx periments in Chemistry iw oa labora 


tory manual of unusual flexibility, well) suited to 


the requirements in practically all states. In addi 
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tion it contains exercises that may be used to intro 
duce an experiment, as a summary at the end, o1 
for more etfective class work. 

Some of the desirable features include: (a) re 
cording of data in a column separate from and adja 
cent to the print, making it easy for the teacher to 
check and the student to study to draw conclusions; 
(b) concluding questions serve to tie up the experi- 
ment with the work in the text; and (c) the book 
is adaptable to a short or long period. For a short 
period of laboratory, some or most of the conclud 
ing questions may be done outside the laboratory o1 
omitted 

\ section is included on qualitative analysis and 
attention is given to drills for formula and equa 
tion writing and for chemical arithmetic 


LABORATOORY AND CLASSROOM EXERCISES IN GENERAL 
CHEMISTRY B. Smith Hopkins, Professor of Chemistry, 
Emeritus, University of Illinois; Therald Moeller, Assistant Pro- 
fessor of Chemistry, University of Illinois; and Frank 8B. 
Schirmer, Jr., Assistant Professor of Chemistry, Clemson Agri- 
cultural College. D. C. Heath and Company, Boston, 1946. 
244 pp., 20'9x27 cm., 31 figures. $2.00. 


Laboratory and Classroom Exercises in 
Chemistry is a laboratory 


COLLES 


General 
manual tor the first vear 
in general chemistry in college. It is adapt 
able to the varying requirements of the instructor 
und the needs of the 

In organization, the experiments follow the usual 
plan in most texts 


class. 


More than enough experiments 
ive included and the instructor 
the easier without 
ol the 


may omit some ol 


ones destroying the continuity 


work 

\ brief plan of qualitative analysis is included 
that is adequate to meet the needs of the brighter 
student or tor special work for the class 


SCIENCE THROUGH EXPERIMENT. Charles H. Lake, Superin- 
tendent of Public Schools, Cleveland, Ohio; Louis E. Welton, 
former Head of Science Department, John Hay High School, 
Cleveland, Ohio; and James C. Adell, Chief, Bureau of Edu- 
cational Research, Public Schools, Cleveland, Ohio Silver Bur- 
cett Company, Chicago and New York, 1947. 264 pp., 20x26 
cm. Itlus. $1.24 

Science through Experiment is unique as a gen 
eral science workbook in that it is based on experi 
mental work. Students “learn by doing.” Part of 
the experiments may be done by the pupils and 
part by the teacher as demonstration work. An ex 
tensive list of references to texts is provided with 
each untt so that the course may be handled on a 
laboratory-library basis, if it is desired. Questions 
are included to lead the pupil to reason from ob 
servations and facts; draw conclusions; and obtain 
an understanding of principles. Many questions are 
provided at the end of each unit to direct the out 
side reading and stimulate thought. A 
list is also provided. 

The fifteen units selected for this laboratory work 
book comprise those things of science usually con 
sidered to be of most importance to the ninth year 


student \ teacher's manual, including 
ivatlhable 


vocabulary 


tests, 1S 


APPLIED CHEMISTRY. Revised. Sherman R. Wilson, Head of 
the Exact Science Department, Northwestern High School, De- 
troit, Michigan; and Mary R. Mullins, Chairman of Physical 


Science, Midwood High School, Brooklyn, New York. Henry 
Holt and Company, New York, 1947. 714 pp., 13x20 cm 
illus. $2.36 

ipplied Chemistry is written to meet the need 


lor a text for the large group of students who do 
not expect to study college chemistry and yet want 
some knowledge of the subject. ‘The text, while em 
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In Biology, Chemistry 
and General Science 


Chemistry Projects 


(Revised, 1947) 


Enlarged and Printed 
Now Available 


In this group are found examination and purification 
of water; testing of lubricating oil, paint, baking 
powder, wool, silk, cotton, rayon and linen; electro 
plating; metal working; hydrogenation of oil; get 
ting sugar from corn; tanning leather and fur; mak 
ing bakelite: cold cream and vanishing cream, bak- 
ing powder, mirrors, ink, polish, and plastic wood 


176 Pages, Printed...................... $1.85 


Biology Projects 
(Published, October, 1942) 


Included among these projects are: loss of soil 
elements by leaching, test tube plants and root 
hairs, food elements of plants, how to make a cross 
section of a stem, using light to make glucose and 
starch, when plants breathe like people, heat of 
respiration in plants, what causes liquids to flow in 
plants, identification of trees, the house fly and 
what he carries, controlling insect pests, digestion 
checking your posture for health, charting your 
teeth, susceptibility to tooth decay, making media 
of correct pH to grow bacteria 


47 Projects, 100 pages, 
mimeograph 


$1.25 


General Science 


Projects 
(Published, October, 1942) 


Among the projects are the following: amateur 
range finding, how to navigate by sun and stars 
weighing without scales, making and using solutions 
seven ways to start a fire, seven ways to put out 
a fire, chemical indicators, a rock mineral collec 
iton, a pin hole camera, printing pictures, learning 
to be a radio amateur, a pendulum project, testing 
foods at home, digesting food with saliva, canning 
food, how good are the arches in your feet, sur 
veying the teeth, and clay modeling and casting 


34 Projects, 95 pages, 


mimeograph $1.25 


Vitalize science with projects 


Science Publications 


201 N. School St. Normal, Illinois 





phasizing social and cultural values, does provide a 
good knowledge of the fundamentals. 

The difficulties of formula and equation writing 
and problem solving are reduced by greatly limit 
ing the requirements of the former and postponing 
the latter until the second semester. The theory of 
ionization is largely limited to a brief discussion in 
the appendix to be used or not as desired. 

The new revised edition has been brought up to 
date by the addition of new material in fields 
where there has been great technical advances. It 
covers such items as sulfa drugs, penicillin, DDT, 
synthetic rubber and new alloys. 

Also included in the text are laboratory experi 
ments and a suggested list of projects accompany 
each unit 


WORKBOOK FOR SCIENCE ON THE MARCH—BOOK ONE. 
Curtis Love, Head of Science Department, Pine Bluff High 
School, Pine Bluff, Arkansas; and John A. Clark, Head of 
Department of Physical Science, Alexander Hamilton High 
School, Brooklyn, New York. Houghton Mifflin Company, 
Boston, 1947. 170 pp., 20x27'2 cm. 135 figures. 

Workbook for Science on the March, Book One, 
by Clark, Fitzpatrick and Smith meets the need for 
a workbook in general science area. Although it 
parallels the text for which it was designed, it can 
be used with other similar texts 

Ihe problems making up the units in this book 
are particularly well directed toward specific chal 
lenging and practical goals. In each problem are 
two or more problem questions for thought, fol 
lowed by a summary. Each unit closes with a sec 
tion entitled “Learning to Work as a Scientist” in 
which the student may learn the procedures and 
practices of scientific thinking. At the end of the 
book is a special section of the “Methods of a Scien 
tist 

lests to accompany Science on the March, Book 
One, are available 


HEALTH INTERESTS OF CHILDREN. A staff research Study. 
Denver Public Schools, Denver, Colorado, 1947. 121 pp 
Ilus. $1.25. 

This is a report of a research study of the health 
interests of 3,600 pupils in the Denver Public 
Schools. Opinions of parents and teachers are in 
cluded. Also the book summarizes health needs of 
children as identified by experts in the field. Some 
of the eighteen areas in which data has been or 
ganized are: keeping physically fit, group health 
cause of disease, protection from disease, stimulants 
and = narcotics, personality development, 
health, first aid, and vocations in health. 

leachers interested in this field will want to know 
the implications from this study and what is being 
done through the curriculum of the Denver Public 
Schools. Copies of the report may be obtained by 
sending an order to the Department, of Instruction, 
Denver Public Schools, together with a check fo 
$1.25 made to the Treasurer, School District No. 1. 


social 


HOW TO STUDY PHYSICS. Seville Chapman, Assistant Pro- 
fessor of Physics, Stanford University, California. Stanford 
University Press, Stanford University, California, 1946. 28 pp. 
Paper cover. $.25. 

[he areas covered include Study Suggestions, 
How to Take Notes, How to Work Problems, 
Mathematics in Physics, and Studying for Examina 
tions. The author believes that every suggestion in 
the book has been of help to someone. 

The book should be of much help to college tresh 
men studying physics. 


THE SCIENCE TEACHER 


ANNOTATED BIBLIOGRAPHY ON ATOMIC ENERGY. 
Licht. Bureau of Publications, Teachers College, 

University, New York, 1947. 29 pp., 21x27 cm. $.35. 
Ihis bibliography lists books, pamphlets, periodi 
cals. documents, and a special series of materials 
from other sources that deals with atomic energy. 
One section lists material on “Science and Society.” 
The kind and type of material is usually indicated. 


Israel 
Columbia 


EDUCATORS GUIDE TO FREE FILM. Seventh Annual Edition. 
Mary F. Horkheimer; and John W. Diffor, Visual Education 
Director, Randolph High School, Randolph, Wisconsin. Pub- 
lished by Educators Progress Service. 351 pp., 21x27’ cm. 
$5.00. 

Ihe 1947 revised edition provides a wide selection 
of educational movie film and slide film with anno 
tations to guide the teacher in the selection of those 
that meet their needs. Of the 1448 titles listed, 
25 are new. Films that have been discontinued 
during the past year have been deleted. The areas 
covered are applied arts, fine arts, health educa 
tion, science, and social studies. ‘Teachers of science 
will find biology, chemistry, general science and 
physics treated separately This will be found a 


worthwhile service 


ATOMICS FOR THE MILLIONS. Dr. Maxwell Leigh Eidinoff, 
Queens College Department of Chemistry; and Mr. Hyman 
Ruchlis, Latayette High School, New York. McGraw-Hill Book 
Co., New York, 1947. 281 pp. Illus. $3.50. 

Phis surprisingly clear and non-technical book 
traces the development of atomic energy from ideas 
in early Greek concepts through the discovery and 
application of atomic fission. It is factual, up-to 
date, and has the stvle and thrill of a novel. It is 
replete with striking analogies and clever illustra 


tions. Atomics for the Millions will satisfy the need 
felt by many teachers who want to keep abreast of 
current knowledge in atomics, as well as the curi 
osity of the young student. 

This book is the fortunate result for which one 

would hope from the teamwork between a scientist 
and a teacher. Dr. Eidinoff has a background of 
experience in the wartime atomic projects. Mr. 
Ruchlis is well known among his colleagues as an 
ingenious teacher.—J. S. 
Deetz, Charles H., CARTOGRAPHY—A Review and Guide for 
the Construction and Use of Maps and Charts. Special Publi- 
cation No. 205 (Second Edition), USDC, Coast and Geodetic 
Survey. 85 pages, 1943. Superintendent of Documents, 65 
cents. 

\ careful presentation of map making, including 
historical development, classification and analysis, 
compilation of materials, map projections, defining 
directions, construction techniques, and illustra 
tions. This would be a useful reference for secon 
dary school teachers, and it would also prove help 
ful to students who wished to study the develop 
ment of maps. 


Fickes, Clyde P. and Groben, W. Ellis, BUILDING WITH LOGS. 
Miscellaneous ‘Publication No. 579, USDA, Forest Service. 56 
pages, 1945. Superintendent of Documents, 15 cents. 

\ thorough discussion of how to build logs com 
plete with helpful illustrations showing details to be 
considered. The treatment begins with foundations 
and includes construction, flooring, chinking, fram 
ing and painting. The specifications for furniture 
made from logs would be especially valuable to per 
sons interested in projects involving the making of 
stools, chairs, beds, chests, tables, and the like. 
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Chemistry at Work / 
New material on the atom bomb, on in- | \ 
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The G-E Colorscope is designed to show how colors should be added to give 
the desired color to light. It enables the lecturer to give a vivid demonstration 
of the additive method of color mixture from his lecture table. With this unit 
the primary colors used in the additive method of color mixture (red, green, 
and blue) can be combined to show all the shades of the visible light spectrum. 
In colorimetric analysis, the colorscope can be used to demonstrate the theory 
of light absorption and transmission in chemical solution.’ This device will 
prove a valuable aid to lecturers and professors in the fields of physics and art. 
The G-E Colorscope is provided with light sources which produce each of the 
three primary colors used in mixing colored lights: red, green, and blue. 
The intensity of each lamp can be individually controlled by means of a 
separate switch and variable resistor. Relative intensity of each of the three 
lamps is indicated by the brightness of the three small lights mounted above 
the viewing screen. This screen is divided into three sections. The two smaller 
ones on either side are 
illuminated with artifi- 
cially-produced day- 
light to provide the 
standard comparison 
color. The center and 
larger section of the 
screen is illuminated by 
the light coming from 
the three primary- 


colored lamps. 


Dimensions: 844 x 12¥%2 x 9¥% inches. Net weight, approximately 10 





No. 87385 G-E Colorscope, for operation on 115 volts, AC or DC 
red, green, and blue G-E Mazda lamps 


CENTRAL SCIENTIFIC COMPANY 
Ga (meee 


CHICAGO ( 








